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Described in this report are the extramural 
Activities for fiscal year 1983 of the Center for Rfesearch for 
Mothers and Children (CRMC). The CRNC is designed to advance 
knowledge about fetal de^loimentr pregnancy, and birth; to identify 
the prerequisites of optimal growth and development through infancy, 
childhood, and adolescence; and to contribute to the prevention and 
treatment of mental retardation, devellopmental disabilities, and 
other problems of childhood and adolescence. The extr^ural 
activities of the Center are administered through thr^ee branches: the 
Clinical Nutrition and Early Development Branch (OfED), the. Mental 
Retardation and Dlveloiwiental Disabilities Branch (MRDD); and the 
Human Learning and Behavioral Branch (HLB). The largest branch in the 
CRNC, the CNED has three sections: a Genetics and Teratology Section, 
a Pregnancy and Perinatology Section, and a Nutrition and 
Endocrinology Section. In June of 1983 the CR>k: provided more than 
$119 million in support of over 1,000 research and research training 
projects concerned with tha special health problems of children, 
mothers, and families. Information concerning each branch and section 
includes an ovelrview, descriptions of the unit (s) involved, a jsummary 
of program activities, a table disclosing National Institute of Child 
Health and Human Development grants and contracts active during June 
1983, descriptions of research activities, and a brief report o£ • 
staff activities. (RH) 
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nr:"' KIMINATION pjohibittiD:* lihck^r. provisos ot applicable public 
lawi . nartfHi by Ungress sinc^ 1964, re? V*^r5san in tin* \Jnit€K\ f'.tator, 
shallr '^n^ tho grounds of race, cjoior, national ctigin, handicap, oi 
ago, bt^ oxcbirtod tran t^artictpation in, be denied the benefits of, 
or subircted to discrijnination under any program or ^tivity (or, 
ryn tl)c bonis of sex, with respect to any educaticyi program or 
activity) receiving Federal financial assistance. In addition, 
i:)cecutive Order 11141 prohibits discrimination on the basis of an^ 
by a>ntrdctors and subcxK^tractors in the performance of Fi9ck?ral 
^.xmtrart.qi and t:xecutivc Order 11246 statCs that no federally 
tan(^<^ cx>ntractor may discriminate against any en^^loyoe or api^^li- 
raj^t for en^)loyTOnt because of race, color, religion, sex,- or 
national origin- THerefoi^, tjfie activities of the Natiorbal 
Institute of Child H&alth and Hianan Develc^ro^t imist be op-rated 
in crwTi^liance with these l4ws and Executive (ktlers- t * 
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INTRODUCTION 

.' • 

The Center for Research for Mothers and Children (CRMC), is one of the tv6 
extramural research support. cocBponents of .the National Institute of Child Health 
and Hunan ' DevelofHient . The CRNC stiiailates, coordinates, and supfkirts futtda,- 
oental and clinical ^^bicnaedical and behavioral research and research traininig 
associated with normal human develofKi^nt troia conception to maturity and those 
factors or special health problems iriiieh may delay or interfere with noranl 
development. Thus', CRMC research foir mothers, children, and families 'Is designed 
to advance knolfledge about fetal deyelo{»oent, pregnancy and birth; to identify ' 
the prerequisites of optimal growth and developront through- infancy i childhood, 
and adolescence and t^ contribute to the prevention and treatment of>ii^ntal 
retardation, developrontal disabilities and other childhood and adolescent 
problems. The extramural activities of the Center are administered through three 
branches: the Clinical Nutrition and Early Development Branch, the Kental 
Retardation and Developrontal Disabilities* Branch and the Hisaan Learning ami 
Behavioral Branch. 

Clinical Nutrition and Early Dcvelopgent Branch focuses on the normal and^ 
abnc .oal biological developTOnt of the fetus and infant and on the effects of 
perinatal conditions and events on develofment • Of particular interest are 
sudden infant death syndrome (SIDS) and studies of dn\g action and disposition 
during pre and postnatal develoimtnt • The Branch also supports research. on the 
nutritional needs of pregnant women » fetuses and children and on the 
inter-relationships of nutrition, anthropology, and grovth and development. 

The Mental Retardation and Developmental Disabilities Branch focuses on research 
on the etiology, pathogenesis, epidemiology, diagnosis^ treatiMnt and prevention 
of retardation and ^elated deveWfrnent disabilities, exwning the biomedical, 
behavioral and social process involved* ^qihasis is. placed on the. biologic basis 
of TOntal retardation t#ith priority being given to the role of genetics. For 
example* such chromosomal defects as those causing the Boim Syndrome and Fragile 
X Syndrcm, the single gene defects of PKU and the polygenic origin of neural 
tube defects are studied. 

The Human Learning md Behavioral Branch supports research on the developmenif of 
human behavior frcn infancy through chil-dhood and adolescence t,o early maturity. 
Studies are supported in develpps^ntal psychobiology, learning, cognitive ajfS 
comuni^cative processes, social and affective developmient, and health* related 
behaviors as imU as learning disabilities, dyslexia, and related language 
disorders. Of special interest are pren^atal and perinatal influences (including 
drug»- and environmental agents) on infant behavior and child develofment^ 

• « 
The activities of these three Branches during FY 1983 are * summarised in this 
progress -report. In June of 1983 the CRMC provided more than $U9,O0O,06o in 
support of over 1,000 research and research training projects concerned with the 
special health problems of children, their mothers and families (see Table 1). 



This rcprewntcd apprwiaately 571 of all acmie* diatributed by the NICHD to 
Ubor«tori«t, hoipltaU and retetrch facilitUi throughout thi« country «id 
abroad. • " ' ' 

hm Mrt of Iti ongoing effort to encourage croaa fertiliaatlon of the reaearch 
activitiea of the major co»iK»ent. of the CMKI. the Office cf 'Jf • . ^ 

awe, haa eatabliahed on infonaal aeainar aeriea for all acientific ataf f %rtiUh 
convene! periodically for **hTmm bag" luncheon MetiAge. The Office of 'he 
Director haa alao encouraged etaff of «ll c«aponenta of the Center to attend and 
participate in the conference/workahop program aupported by J™- ^ 
following ia a liat of conferencea and wrkahopa held during FY 

Uorkahop on the •fragile X Syndroae" "t 
25-26 April 1983 Betheada, Maryland 

Workahop on "Intrauterine Growth letardatioo" 
17-20 July 1983 Betheada, Maryland 

' Conference on "Oevelopmtkl Behavioral Phanaacology" 

21- 24 Augnat 1983 Leesburg, Virginia . 

NICHD-NIADDK Workahop on •'Itorphogeneaia alld Nal f oftiat ions 
pf the Skin" 

22- 23 September 1983 Betheada, Maryland 

Conference on ••Research on FoBilies of Retarded persons" 
11-13 September 1983 University of north Carolina (Rougeaont) 

Conference on "Child Health Behavior": Research Stajua 
and Priorities in Behavioral Pediatrics" 
11-14 September] 1983 Leesburg, Virginia 

Conference on "Developmental Genetics and Leai^ing" 
2a«-23 September 1983 Ueaburg, Virginia 

Dr. Sumner J. taffe, internationally renowned pediatrician and pharmacologist, 
continues to serve^as the Director of the CRIK. In addition to full 
administrative and scientific responsibility for the activities of the Center, 
he has maintained a high degree of interest and expertise in his 
specilaUation and is in such demand as a diacuasant and lecturer.. For e««ple, 
he waa the keynote apeWter et the. Forth International Symposium on Pediatric 
Pharmacology in Dusseldolf, West Qeimany. His. presentation Was titled, . 
"Problems of Drug Testing in Childre^ in the United States . 

Dr. James F. Ka>^nngh, Aaaociate Director of the CWK, haa also had an 
opportunity to discuss research areas of Interest to him. He gave the 
coLenceoent addreas at West phester State ""i^e^^'y. f^f 
Second World Congreas on Dyaleaia in Porta Carras (Halkidiki) GreecM 

During the fiscal year the acientific staff of the CMK have «1 so participated 
in a wide variety of research sieetings. These staff actiyikies are included in 
' Branch reports vhich follow. 

8 



ERIC 




Clinical nutrition and garly DevetopMnt Branch; 
Genetics and Teratology^ Section 



One of the intervening sequences (intron B) of the rat growth horaone gene 
contains a strong UNA polyne rase III promoter which allows the efficient 
transcription of this gei». Such a finding 'of a gem regulatory ele^nt In 
a non-codj^g- portion of .the genotae such as an Intron provides a ^significant 
new advance in our understanding of the regulation of function of gems* 

Foreign genes have been injected into the fertilized eggs of mice and have 
produced new mice that carry the Introduced beta-globih genes In their germ 
line. This successful integratlori of functional ge^s Into a host chromosome 
provides the basis for studies which now aim to determiitt the location and 
structure of regulatory genomic sequences adjacent to a coding gene that 
are involved in the erythroid cell-specific andl stage-specif Ic activation 
of the beta-globin genes. ^ 

- . ' ■ • 

" Because antibody is available for the eneyme responsible for the 20-22 

desmolase form of congenital 'adrenal hyperplasia, good pn^gress is expected 
in developing a cDNA probe as well as In identifying and characterising the 
gene for this enzyme. The long rahge goal 'is to study clomd gen<»Blc DNA * 
from selected patients with congenital adrenal hjrperplasia in an effort td 
determine the ^xact gcnjgtic lesion in one. or more of tl»se diseases. 

NICHD-supported investigators study how the ppaclal heterogeneities of 
maternally produced cytoplasmic substanoes in the fertlllEed egg contribute 
to the regional gemratlon of specific devel6|»Bental potentials of subsequent 
embryonic cells. Th^y address the question of which maternal compounds 
determine for example, muscle cell llneagcs.and activate laiscle-specif ic 
genes or which play a role in the deteminitlon of the germ cell lln«. The 
characterization of some of these morphogei^tic mRNAs and proteins Is well 
underway. 

Limb developiMint studies attempt to obtain a better understanding of how 
cells in the developing extremity are determined to later become raiscle, 
cartilage, bone or connective tissue. They also Include the establishment 
of limb patterns In the outgrowing extremity. Great advances are being 
made by NICHD-supported Investigators in tJw ^udy of cell and tissue 
Interactions that are necessary for the development of specific parts of 
the Hob. 

One- NICHD epidemiologic study is specially designed to assess familial 
recurrence risks ot pregnancy wastage in terms of fetal and perinatal deaths 
and congenital malformations. Factors associated with the outcoiK of 
pregnancy and survival of the infant will be evaluated. Sample aiaes are 
sufficient for vigorous testing of hypotheses. These data will assist in 
developing a deeper understanding of the etiology of congenital malformations 
and will provide a basis for more precise reproductive- cpunselllng. 

Cytomegalovirus Infections, which are the most common congenital infections 
in humans, lead to birth defects including nental retardation, epilepsy, 
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deafness, blindness, cerebral palsy and nuscular deficiency. Transmission 
X of cytomegalovlniB (CHV) to embryos co^ld be either through CMV associated 
mth sameC and the female genital tract during im<»lantation or by the trans- 
placental route. These t«o routes of infection ae well as t>« role played ^ 
by the endometrium as a possible site of infection are being explored. 

• Both clinical and basic* biological studies on mutant limb development are 
supported in an attempt to gain a molecular understanding of the morphogenp- 

' tic processes. (The cell surface is recognized as a controlling factor tn 
growth, differentiation and TOrphogenesld-. Therefore Important studies 
seek out variations in the surface membrane glycoproteins of mutant Mesoder- 
mal cells as they differentiate into cartilage. Temporal changes in the 
biochemical characteristics of the cell aurface membranes will be identified 
at distinct phases in chondrocyte differentiation. 

• The drug, phenytoln. is widely used for the treatment of grand ma 1 selBures. 
It is implicated in the causation of neural tube defects through folate 
deficiency and it is also embryotoxlc. An NICHD-supported study is attempting 
to clarify the embryotoxlc risks of folate deficiency Induced by antlconvul- 

. sent drugs. The link between the two toxic effects, folate deficiency and 
embryotoxlc! ty^ has not been made. Therefore, biochemical mechanisms for 
how phenytoln causes folate deficiency will be pursued. These studies will 
increase our knowledge of the normal and abnormal metabolism of folates not 
only in the adult female but also In the developing animal. 

ff 

Pregnancy and Perinatology Section 

• Asymptomatic* urinary tract Infection is thought by some to con^'^lj*"" 
preterm Mrth and fetal growth retardation. One perinatal microbiologist 
has found that matental. antibody to E.coll bacteria ^^^^^r^^^'^^J'TtZZfu 
logically with antigen prepawtions of normal kidney, muscle, and placfenta. 
Also, she found in a prospective study a significant association between 
the presence of i|atemal. E.coll antibody In the urinary tract and the risk 
of low birth weight. 0 

- A new technique has* been developed in sheep allowing continuous vlsufil 

Qbservation of the fetus In-utero through a double wall plexiglass window , 
in parallel with gathering of physiologic measurements. ^^"J^;*""^ ... 
• obse^atlon of 68 fetuses videotaped Ifi-utero for more than 300 hours did 
not show behavioral wakefulness during Maternal resting activity. 

• Th^ fetus and newborn may compensate for hypotension by release of vasopressor 
substances so that the renin-angiotensin system app«»r8 to play a 

-role than In adults. Hypotension may be a contributor to the ol igurla -seen 
in Infants who are asphyxiated at birth. 

Researchers have successfully treated human newborns with respiratory 
distress syi^drome by tracheal instillation of human-derived surfactant 
extracted from term amniotic fluid. Treatment of nine Infants has «hown 
an immediate Improvement of respirator funcf ion and consequent . oxygenation. 

• A protein of fetal origin (present in fetal urine) may trigger the biochemical 
events leading to the onset of labor. 
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Nlitritlon and Endocrinology S«*ction 



NICHDrfluppofted Investigators have produced sheep taodels of lUGR In order 
to assesa the feasibility of Intrauterine nutritional therapy delivard 
directly to the fetal stonach. Results show thst Infusion of a solution of 
glucose ^nd amino acids during the period of naternal dietary restriction 
significantly increaras birth weight snd crown-ruqp length when coopared to 
unsupplemented f.etu8e8 of nutritionally deprived e«es. This discovery nay 
pave the way for the testing of Intrauterine nutritional therapy in huasns. 
I 

* Much has I'ecently been learned about the complicated coa^sltlon of htauin 
milk and how it reflects the netabolic needs of the newborn. Wlk is not 
Jtist a fluid containing nutrients'. It is composed of a large array of 
constituents, many of which have Important anti-Blcrobial abd other non- 
nutritive ^unctiqns. " " " 

The development of tte child's conception of food follows a seqi^nce. 
Children under three years seem willing to Accept anything as food and wil]L 
reject items only if^they are distasteful. Gradually, rejection because of 
anticipated ham appears. Rejection's as inapprppriste or disgusting appear 
last. Rejection of foods because o^ contact with offensive substances, a 
hallmark of disgust, does not appear until at least age 6. 

Of great inte.rest la that Itifantile obesity d^es not predict adult obesity. 
However, obesity in childhood after a^ four does predict obesity in 
adulthood. Obesity is not randomly diatributed through the population. 
Rather, obesity falls along socioeconomic gradionts and is most common in 
lower-income females and in i^sdian income males. Obesity also follows 
family line. With two obese parents the child has a 300% greater chance of 
becoming obese, and the child of two obese parents is, at adulthood, ov^r 

300Z fatter than cooparable children of two leaYi parents. 

w . . , . ' ■ 

Recently A promising treatment has been developed for idiopathic central 
precodious puberty, Many cases have been successfully treated with a 
synthetic analogue of lutisinising hormone reljsaslng l\onaone (LHRH). The 
synthetic decapeptide, a superagonlst of LHRH, is modified at positions- 6 
and 10 and has an Increased affinity for pituitary LHRH receptors and a 
longer half-life than LHRH. Initial results are most encouraging in that 
patients' gonadotropin levels revert to undetectable levels, and their 
sexual characteristics regress to pre-pubertal status. 

The Imminent availability of large quantities of blosynthetic human growth 
hormone (hGH) represents a great acoomplisln»nt in the annals of modern 
endocrinology. From 1958 until 1982 the only treatmnt available for growth 
hort»>ne-def fcient children was hGH extracted from pituitAries removed from 
human cadavers. 

Short children with apparently normal' hCH and normal somatomedin C will 
respond to the administration of exogenous l^H with ''iccelerated linear 
growth. These discoveries will prove beneficial in the clinical management 
of short children in the near future. 

The discovery of linkage between the genes of tU* HLA locus and 2I-hydroxy- 
lase has made It possible in affected families to predict which siblings 
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are carriers and which siblings are genetically unaffected. It has been 
established that the allele Ml le the one «ost conmonly associated with 
classical 2 I -hydroxylase deficiency. This allele carries a relative risk 
of 15.4. 

• Non-dlabetlc siblings who have an HLA type Identical to tbflt of their 
diabetic sibling run a risk of beoolng diabetic 50 tiaes greater than that 
of children froa non-diabetic fanilles. There is a diabetes-susceptibility 
locus in the^HU region of Chrososoae 6 that exists in extremely tight 
linkage with HLA types D3 and D4. 

Huaan Learning and Behavior Branch ^ 
" ^Chrososoae 15 has been linked to a subtype of dyslexia. ^ 

• Research on brain sexual dlBorphlsa has shown that male macaque monkeys 

have more dendritic material in the preoptic area of their briln than females. 

• Hstemal coordination of circadlan rhythms has been shown In rats. The 
results Indicate the existence of an entralnable circadlan clock In the 
suprachiasmic nuclei during fetal developoent. 

In utero learning In rats has been extended to odor aversion. Conditioned 
Tit fetuses show Increased running time as pups, postnatally, In a maze 
when re-exposed to the negative conditioned stimulus (odor of apple juice). 

• Two week old babies hsve been shown to Imitate facial expressions of an adult. 

• Researchers studying able readers and those who have difficulty reading 
found that disabled readers do not use letter clusters to analyze reading 
material. 

• Branth supported researchers have pioneered in the developoent and field 
testing ol^J)lologlcal markers (saliva thlocyanate, carbon monoxide and 
plasma cotinhis) to corroborate self-reports of snwklng In adolescents. 
Such work has helped set new standards of laeasureiaent of covert behavior. 

• The glabella reflex (eyebllnk) can be augmented by presenting an auditory 
stimulus concurrently with a tap to the head of a neonate. This finding 
has allowed the oeasureiBent of hearing in cwo day-old sleeping babies. 

Mental Retardation and Developsiental Disabilities Branch 

• Although the number of babies born with do%m syndroae has been decreasing 
for the past several years, an Increasing proportion of women who are at 
high risk to give birth to babies with Down syndrome may soon reverse this 
trend. 

• The "PKU gene" has been isolated and has been tentatively mapped on 
chrooosooe 12* 
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Discontinuation of a Sf^clal diet trith restricted aiaounts of phenylalanine 
at the of six years laay be hamf ul to the develof^nt of children 
with PKU. . 



Prelininary results suggest that the inpide^ce of neural tube defects in 
hamsters, which has a spontaiwpus rate of 17 percent, can be reduced by 
folate aupplesniitation prior to and during pregiiancy. 

Researchers at two of the Mental Retardaticii Research Centers, Vanderbllt 
University ami University of Kansas,, have recently completed studies showf^ 
hov to Improve learning performance in retarded youngsters. They report 
that by modifying the material to be learned, tetarded children can learn 
as well as normal children. One research team calls the. revised material 
"conaiderate texts." 

Researchers at the University of North Carolina* & Frank Porter Graham Child 
Development Center have devised a miv^ssessdient instrmnt to document^^ 
retarded children's strengths and wetnesses. This instrument will aid In 
planning educational program for handicapped preschool children. 

A research group at Vanderbllt University has found that by training either 
handicapped or normal children to initiate social interaction with handi- ' 
capped children, the aoclabllity of the haiullcapped children can be improve. 
Such interventions may facilitate normalisation of handicapped youngsters 
efficiently. ^ 

A team of language specialists at the University of Wisconsin have recently 
developed and tested a computerised method for analysing language scapies. 
This will allow researchers to score language samples quickly and efficiently 
and will facilitate diagnosis of many different types of language defects. 
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Branch/Section 



Total 



Clinica:. Nutrition & ^axly 
DevclopiQcnt 

Cenetlca & Teratology 

Pregnancy & Perinatology 

Nutrition & Endocrinology 

Mental Retardation & 
I;cvelopir.erital Disabilities 



Human Learning 6 Behavior 



Table 1. 

NICHD CRANlis AND CONTRACTS ACTIVE DURING JUNE 1983 
CENTER FOR RESEARCH FOR MOTHERS AND CHILDREN 



Funds (in t housfluds) 



Total 



No. 



1,010 



Funds 



119,482 



713 



Research Grants 



Total 



Res 



No. 



880 



76,507 



(30A) (29,562) 



(234) 
(175) 

149 
148 



C28,666). 
(18,279) 

28,013 
14,951 



618 
iv.(267) 
(202) 
(149) 

133 
129 



earch 



Funds 



108,644 



68,415 



(27,349)(231) 



(25,765) 
(15,301) 

26,416 
13,812 



research 
Pirlqcts 



^^9 



540 



(174) 
(135) 

93 



1?C 



75,093 



55,632 19 
(24,942^ (5) 

(17,226J(13) 
(13.463i (3) 



9,661 
9,800 



Program 
Prelects 



58 



31 



30,667 



10,513 
(1.154) 

(7,913) 
(1.446) 

16,336 
• 3,819 



RCP 
Awards. 



73 



59 
33) 
K15) 
Ul) 

9 
5 



2,883 



2,270 
(1.253) 

(626) 
(392) 

419 
194 



National 
Research 

Service 
Awards 



No. 



100 



68 
(37) 
(20) 
(11) 

14 
18 



Funds 



6,134 



3,709 
(2,213) 
(1,038) 
(458) 

1,4« 
961 



Research 
Contracts 



■ji- 



27 

(12) 
(IS) 

2 
1 



Tun da 



4.7C4 



4,383 

(1.863) 
(2,520) 

134 

18 



Motes: 1) EJtcludes scientific evaluation grantb. 

2) The Minority Bloisedlcal Support grants (S06) are included In the research projetts. 
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MerriU S. Read, I^.D., Oiief 
Telephone (301) 496-5575 




OVERVIEW 



The CNEO Branch Is Che largest Branch In the CRMC. Support Is provided 
for basic and clinical research utilising grarit or contract utechaxilsms as 
appropriate. Training for research careers 1% supported through both 
Institutional and Individual Natlon..l Research' Training Awards, and also 
through participation in pre-doctoral sucmer trailing and in the MlAorlty 
Biomedical Research Surport Prograa adnlnistered by DRR, 



The CNEO Branch contains the following three Sections: 

GeneticV and Teratology Section supports research intOv tte underlying 
mechanisms controlling both iKirmal' and abnonaal development, and is 
structured arotmd the following areas: developo»ntal genetics, 
developmental biology, teratology, and (teveloprontal ^minology. 
Clinical as well as basic studies are emphasized. The goal of this 
program Is to prevent, alleviate and treat birth defects with a 
special focus on thei st^ctural abnormalities. * 

PregnancjT and Perinatology Section supports research to advance 
knowledge cm pregnancy and maternal tealth, fetal growth and 
maturation, and newborn well-being. Program goals take into account 
the interrelationships of specific health and developmental or oblems 
occurring in the prenatal, perinatal and infanic periods of @fe, and 
the effects these events may have on the development and well-'being 
of the child. Activities are organized around five maternal-infant 
health problem areas: high-risk pregnancy, fetal pathophysiology, 
premature labor <uad birth, disorders of the newtK>m, and the sudden 
infant death syndrome. 

t - 

N utrition and Endocrinology tectlon supports research and research 
training on the roles played by nutrients ami honsmnes in development 
during fetal lifey i.nfancy, childhood, and £Klolescence» Program 
goals Include tte achievei^nt of a better understanding of the 
relationships between nutritional and horronal factors during normal 
growth and develonront as well as in growth retardation and 
developmental disorders of the endocrine system* 

Table 2 summarizes the grant and contract programs for each of the three 
CNED Sections » giving the dollars and numbers of projects active in June 
1983e Detailed reports of the accomplishiKints of each of the Sections are 
presented in the foll<wing pages* 

Beginning in FY82 the CNED Branch began an indepth examination of research 
needs concerning intrauterine developTOnt^^ A series of workshops and 
conferences were planned to extend over several years* The first 
conference was held in September 1982 and focused on the early development 



of the fetal Unb. In FY83, two additional research workshops were 
sponsored by CNED. The Pregnancy and Perinatology Section joined with . ^ 
Hutrition and Endocrinology Section to sponsor a research planning 
workshop on "Intrauterine Growth Retardation" in July 1983. The 
participants eacplored the causes', diagnosis, and treataent of lUGR and 
recomnded reaearch needs and opportunities Tor NICHD. The second 
workshop waa held in Septeaber 1983. &ititled "Morphogenesis and 
Malforoatioi of thfe Skin," it empbaaised genetic ai4 environnental 
factors affecting normal and ahaonwl skin dsvelopasnt in utero with 
an bltioate goal being prenatal diagnosis of skin disorders. All of these 
workshops have been designed to guide future research emphases and to lead 
to Program Announcei^nts in stel^cted sreas. i 

As an extention of the interest in' intrauterine development. Branch ^taff 
have established clbse working reUtionships with an mrging group of 
clinleia scientists concerned with intrauterine diagnosis and therapy. 
Sevcr^ productive discussions have been held concerning current NICHD 
research in this area aul tie need for additional efforts. Staff are 
assisting in the formation of a new professiot^l scientific society 
through which CHSD wiU seek to strengtten the scientific foundation for 
this promising specialty. Two other sreas which have comaanded staff 
attentira and interest 'hsvc been the long term safety of ultraaound as a 
diagnostic tool in pregnancy and the factors contributing to neural tube 
defects in utero. Both interests are expected to expand in the next 
fiscal year. ^ 

One of the major factors coutributina^ the relatively high rates of 
perinatal morbidity and mortality in^the US is the high rate of premature 
birth. During FY83 the Branch, working collaboratively with Che 
Epidemiology and Biometry Basearch Program, has developed a protocol for a 
major clinical trial' of the control of genitourinary infections during 
ptognsncy as one means to decrease premature labor. This study is being 
done under contract. An unuaual aspect of this project is the fact that 
it is Jointly planned, funded, ssid managed with another Institute, NIAID. 

Staff of the Branch increasingly are being called upon to serve on a JJ^de 
range of task forces and work groups involving other Institutes of HIH, 
federal agencies,' and professional organisations y These reflect the 
widening recognition of the expertise of the professional staff by their 
peers and colleagues. Details of the staff activiti^ are given in the 
following section reports. In addition to these a:tivitie8, the chief of 
the Branch, Dr. Merrill S. Head, c^rrently serv^ as NIH representatiw to 
the DHHS Tas k Force on Maternal and Infant liutr itAon_and to the USfiA/DHHS 
^Kutrition fe^ ^cation (iogB5ttee for Maternal and Child Health Publications. 
Ho .^p^oa^nta MTCHD tm the Execnttvc Comnittee of tlm DSPA-Baylor 
Children's Hutrition iteseatch Center in Houston. Througlwut FY83, Dr. 
Read also waa ^svily involved as one of the three DHHS representatives to 
plan and conduct the nationwide USD^-KfflS Vi deo-Teleconference on Maternal 
4ind Inf ant Hutrition. Held on April 7, 1«83, the teleconierence was 
viewed by l6,iidd physicians and nutrition professionals. Finally, Dr. 
Read serves as dEairman of^the Committee on Edocatioo and Training of the 
American Society for Clinical Hutrition. 
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The Branch ia pleasedx that Da, JeaneCte Felix joined tte Genetics and 
Teratology Sectlcm '^)an expert In developoental biology. During ter two 
year tenure. Dr. Fe^A,x will evaluate C1IED*b present support In 
develo^sental biology and fomulate recosaendations for future research 
activities. ^ - 

« 

SMrlng the aumKir -of 1983; tbe Branch benefited greatly from two sumer 
students: |fs. Hargaret Baer (a pre-nsedlcal stucfent) and Mr. Joseph Klo (a 
flrstTyear a^dlcal student). Both contributed significantly to the 
Branch's efforts to streaallne aqd laprove scientific aaanagement 
Infornatlon systesn. . ^ ' 
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Table 2 . 



NlCil) r.f.A ?ITS AND CQWTRACTS ACTIVE DURING JUNK 19S3 

: T:. i';: i <:/.l nltrition akd early development branch 



Health Area 


Total |] 

J 


Research Cranes 


. National 
Research 


Research 
Contracts 




Total 
•search 


Researdi 
Prelects^ 


• P 


rogifSa 

■OjftCtS 


acp' 

Awards 


Sei 


rvice 
irda , 


No. ; Funds 'iXo. 


funds 


NoJ 


Fundak 


No. 


^unds 


No. 


Funds- 


Ko. 


^Fxmds 


No. 


Punds 


. Total 


713 


$76,507 j 


6X8 


$68,415 


54t 


$55,632 


19 


$10,513 


59 


'$2 ,Z70 


. 6B 


$3,70fs 


27 


$4,383 


Genetics and Teratology 

• 

r 

* 

Pregnancy and 'Perinatology 
N^ritlon end Endocrinology 


304 
234 

175 


29,5f2 

f 

J 

] 

28,666 
18,279 


1 

267 

|202 

r 

149 


27.349 
25,765 
15,301 


231 
174 
135 


24,942 
17,226 
13,463 


3 

13' 
3 


1.154 
7,913 
1.446 


33 

• 

15 

11 . 


1,253 ' 
626 

N 

1 

392 


37 
20 
U 


2.2X3 
1,038 
458 


12 
15 


1,563 
2.520 



Notes: 1) Excludes scientific evaluation grants* 

2) The Minority Biomedical Support granta (S06) ara included with the research projects < 
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Genetics and ThatolQey Section 

Delbert H. Day^, M.D., Chief 
AiiiieK.Ki«%M.S. 
Ttiephone '496-5575 

TROGRilM ACTIVITIES 

« 

Underlying the research progrea of tl» Genetics and Teratology Section is the 
concept that events very early in life can contribute to the life'loig health 
and well-being of children and adults* Thid view avows chat human devel^&poeAt 
is a continuous process that begins with the naturaticm o£ male'ai^ fema^ germ 
cells, is followed by fertiliaatioo, and continues through embryonic, fetlil, I • 
and child developpent to yield the nature adult. However* aaxianio potential is 
not reacted should disruptions in the process cause aberrations froffl the nomal 
"wiich reiult in develo|MB8ntal defects. . . \ 



Three to sevoi |^ cmt^ of children 'are afflicted with ^velo^ntal defects at 
soae time in their lives ; for the great oajority o^ these ccmditions .the cause 
reoains unknown. But with new technologies such as inproved cell cultures, re- 
combinant DNA, and oonoclooal antibodies, basic biological and clinical studies 
can be better Integrated to ii^rove understanding of honan develoimental 
errors. Hew epidemiological models also allow more sophisticated data analy- 

Most congenital defects start during early develoi^wnt, perhaps m early as the 
egg or sperm* For this reason an ever increasing focus cm 'studies of cfarly 
emhryo developaent is being fostered* The resulting develofmsntal^'errors can 
be expressed as ear^^y death* spimtaneous abortion* stillbirth, dysBK>rphology» 
growth disorders and/or postmatal develoinrantal dysfunctions* The causes of 
congenital defects are iaultiple« but five etiologic categories are being ex- 
plored in this research progras} mtv» outationSt chrooosooal aberrations t en- 
vironiaental agents* oultifactorial causes and those of tnikcu>«n origin* It 
should be noted that some oalforoations may not be due to genetic or external 
envlronrontal factors* but may represent intrinsic errors of embryonic develop- 
BM^nt* 

Congenital defects represent a high priority jresearch area within NICHD« They* 
are broadly defined to include all the inborn structural* functional and bio-* 
chemical defects found in th« human organism which are initiateMl prior to birth 
cr shortly thereafter* and which cause iflmediate or delayed abnormality* > 
Structural defects are given special emphasis • St^idie^ of both normal and ab- 
normal limb developiKnt are identified as a highlighted research area for im- 
sedi^ce attention* 

Emphasis Areas 

The Genetics and Teratology Section has fc^en divided into four component re-* 
search areas which coflq»lement each other* but which also contain some overlap 
so that tte various activities imist be viewed together as an overall effort. 
These areas cooprise^ 

1* Develoiwietttal Genetics to determine the hereditary influences underlying ^ 
developmental disorders and to understaml hereditary instructions for the 
' develo|«ental process* 

2o Develoiwental liology to determine tl» mechanlsiM underlying normal human 
development against which aberrations of the process can be understood* 
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3, Teratology to assess sdverse genetic M/or envtronnental influences on 
develoSSnt, as4 to arrive at Mchanisas by which d^loimantal aberrations 

aire produced, and / ^ . 

4, Developaental lammology to understand varurst'iptt of the iosune system as 
well as adverse pregnancy and early, postnatal outcoae produced as a con- 
sequence of iBBunologic responses or ioaaAirity of the defense system. 

Financial Support 

•* 

As of June, 1983 the.Genetics snf Teratology Section funded a total of 304 
ressarch projects at the le^l of $2«?, ^62,000 (Table la). This included 18 
Institutional National Research Service Awards ^aod 19 Individual National 
Research Service Awards which represent 3Z, 213,000 or 7.5X of the total re- 
search funds for tl^s Section. * - 



RESEARCH HIGHLIGHTS ' , 

Developrontal Genetics 

, ■ « 

Research in developtsental genetics includes teiman and clinical genetic studies 
as well as basic genetic approaches to increase our ujsderstanding of the role 
Of genetic determinants ii^ humsn development and inherited disease. Ths hupsn 
studies include family investigstibns to determine interitance patterns and 
genetic contributions to inherited disease, twin studies ' to separate genetic 
from maternal and external environmental contributions to developmental * 
problems, and population studies to estsbllsh distributions and frequencies of 
abnormal genes. Clinicsl studies of specific getietic disease investigate the 
phenotypic changes in relation to gene abnormalities and biochemical mal- 
functions. Basic genetic approaches attempt to identify specific genes in- 
volved in normal and abnormal developaental processes and to determine gene 
structure, function, snd regulatory mechanisms governing gene actioft. Further 
Included is the "switching" on and off of genes at specific develoiHiiental 
stages. Other studies are concerned with aesigament of normal and disease 
genes to specific chromosomes or chromosomal loci. Two examples of wich 
investigations are shown below. 

Regulation of CedTExp^ssion i Progress in genetics research is exemplified by 
NICHO-supported investigators who study the growth hormone gene. These inves- 
tigatqrs have found that one of thef intervening sequences (intron B) of ths rat 
gJoWth hormone gene coWaine a strong i^NA polymerase III promoter which allows 
the efficient transcription of this gene. Such a finding of a gene regulatory 
element in a non-coding portion of the genome such as an intron provides a 
significant new advance in our understanding of the regulation of function of 
genes. - A further advances^nt is also afforded by the accom|»lishmente of 
NICHD-supported investigators who have injected foreign genes into the fertil- 
ized eggs of mice and thus produced new mice that carry t|^ introduced beta- 
globin genes in their germ line. • This suctessful integration of functional 
genes iilWh a host chromoscwe provides; the ba^is for the investigators* studies 
which now aim to determine the location and structure of regulatory genomic 
sequences adjacent to a coding gene that are involved in the erythroid c»ll- 
speclfic and stage-specific activation of, the beta-globin genes. Identifi- 
cation of th» diverse gene regtilatory elements (Intron and flunking sequences > 
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will Increase our understanding of the noraal as a§ abnonoal expression of 

genes and ultimately allow us to devise a treatmnt for huoan genetic disease. 

^- 

Congenital Adrenal Hyperplasia ; The incidence of congenital adrenal hyper' 
plasia Is about one iiT every 5,000 births. These heritable disorders of 
steroidogenesis (Cortisol, aldosterone and/or adrenal androgens) are iv» to 
iBpalments In the activity of various ensynes responsible'* /or their synthesis. 
These steroids are respofisible for carbohydrate, glycogen, and lipid netabo- 
lisn, responses to stress, regulation of growth, setaboliaa of bone, tK>dulating 
itraune responses, fluid and electrolyte balance and developoent of secondary 
sexual characteristics. Therefore tl»y are all vital to life vith the excep- 
tion of the 4ttdrogei». which influence sexual differentiation. 

Using recombinant MIA technol^f^, attempts sre being oacte to understand the 
molecular bases of the various foms of congenital adrenal hyperplasia* Little 
is currently known about the ensyoe defects underlying then diseaa'es or about * 
the genes responsible for these defective ensymes. Because antibody Is avail- 
able for the ensyoe responsible for tl» 20-22 desmolase form of cpngenltar 
adrenal hyperplasia, good progress is expected in developing a cDNA probe as 
well as. in "identifying and characterising ths gene for this ensyme. The long 
range goal is to study cloned gnomic from selected patients with c»ngen-' 
ital adrenal hyperplasia in an effort tp determine the exact genetic l^Bion in 
one or more of these disease's. Information of this type would greatly increase 
our understanding of these diseases ami may help in developing future ther- 
apies. 



Developmental Biology 

Studies in developrontal biology are increasing our undermtandinK of tlw mech- 
anisms that underlie the development of various organ systems. These Investi- 
gations range from the very early developmental period at4^ting wjust after 
fertilisation, during which the overall organisation of the «&bryo is gradually 
established, to the later terminal maturation of the different body structures. 
Some studies rekch into the postnatal period. The two examples that follow 
illustrate this. 

Early JSabryo Development ; Cufrent aspects of investigations which address 
early embryonic develo{n^nt are the uneven distrilmtion of maternally produced 
cytoplasmic substances in the fertilized- egg. NICHD-supported investigators 
study how the spacial heterogeneities of these molecules contribute to the 
regional generotion of specific developsental potentials of subsequent embryon- 
ic cells. They address the question of which maternal compounds determine, for 
example, ouscle cell lineages ami activate muscle-specific genc» or which play 
a role in the <tetermination of the germ cell line. The characterization of 
some of these morphogenetic mRNAs and proteins is well underway. In the near 
future, application of the recombinant DNA technology should, aid studies of 
gene activity during this developn^ntal stage. 

Limb Developaent : Studies of specific organ systems include the developB»nt of 
such structures as the limb. Liob developTOnt studies attempt t'' obtain a 
better understanding of how cells in the developing extremity are determined to 
later becoM muscle, cartilage, bone, or connective tissue. They also Include 
the establishment of limb patterns In the outgrowing extremity. Great advances 
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* •are being made by NtCH0-«upporc«4 lovestigatora In the aeudy of call aad tltft^i 
Interactions that are naceiaary for the davelopseot of specific parts of the 
limb. This is axenplif ied by the finding chat nesanchyBal cells can stioulata 
each other so that devalopasntslly aore advancMl nesattchyae cells undergo ebon- 
drogenedis in the 11^. It is also evident f roa establiahed observations that 
the mesodem ntst interact iritli the apical ectoderael ridge, (AER) produce 
outgrowth of the.Uqba. In the coning year, a start will hopefully be osde in 
9 the developaent of aonodonal antibodies that can be ueed to identify ths cell 
surface conponents as' well •« extrecelluler matrix constituents that oediate 
the cell and tissue interactiens which are necessary for the differentiation of 
this organ system. 

. Te ratology 

Studies in teratolpgy are directed to the causes of aberrant developifent result 
in congenital defects. A out ant gone or chromosomal aberration, an environ- 
mental cluraical or physical factor, a Mtemal a»tabolic disease, or infection 
are all potential etlologic factora. Investigations focue on clinical 
medicine, biochemical and molecular genetics, cellulsr end moleculai^ biology, 
epidemiology, reproductive biology, and developmental pharmacology and toxi- 
cology. Several ongoing otudies in terstology follow. 

Epidemiology of Birth Defects! A major reseerch approach to teratology 
utilises epidemiologic methods to study pregnancy outcome. One such NXCHD 
study is speciaHy \designed to assess famiUal recurrence rioks of pregnancy 
wastage in terms or fetal and perinatal deatiM and congenital malformations. 
Factors asoo^iated with the outcome of pregnancy and survival of the infant 
will be evaluated. Sample sizes are sufficient for vigorous testing ef hypoth- 
'eses. These data will assist in developing a deeper understanding of the eti« 
ology of congenital malformations and will provide a basis for more precise 
I reproductive counsej|lling. ! 

Neonatal Infections-Cyt«waegalovirus t Specific infectious agents are also 
undergoing -in-*deptb study as causes of de^lopmental errors. For example, 
cytomegalovirus infections, which are the most cosmon congenital infections in 
husans, lead birth (tefects including mental retardation, epilepfy, deafness, 
blindness, cerebral palsy and miscular deficiency. Transmission of cytone^o- 
virus (piV) to OBbryos (»uld be either through QIV aspociated with semen and 
the female genital tract during ii^lantatlon, or by the transplacental route. 
These two routes of infection as well aa ths role plsyed by t^ endometrium as 
a posslbl^e site of infection are being explored. Other studies are character- 
izing the pathology caused to the fetus by such infections. The stages at 
which placentas, em^vycm and'fetusc» are susceptible to infection will bis 
determined. These investigations will contribute an understanding of the 
process by which CMV infections during early pregnancy induce embryonic, death 
or abnormal develo|»»nt. ' 

* * • * 

Limb Malformations ; * A new research focus within the Genetics and Teratology 
Section is the study of lis^ deformities insofsr as tt^y 9A7 be induced by 
genetic and environmental factors. Both clinical and basic biological studies 
on mutant limb development are supported in an attempt to gain a molecular 
understand^lng'of the norphogenettc processes. The cell ^rf ace is recognised 
as a controlling factor in growth, differentiation and morphogenesis* There- 
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fQre laqportanc studlei Mek mt variations In the surface oeabrane glycopro- 
talna ofi^tant mesodaraal celli aa they differentiate Into cartilage* 
Taaporal ehangaa In the Mochenlcal characterlatlcs of the cell surface 
Mfld>ranea wlil be Idantlfled at distinct phases in chondrocyte differentiation. 

These studiet promise to be productive and will be imraued further. 

I 

BabryotoKlc Agants - Phenytoln s Tim drug, plienytoln, la widely used for the 
treatment of grand aal faiBuras. It la i^licated in the causation of neural 
^ube defects. through folate deficiency end it is also eahryotoxic. An NICHO- 
aupportcd atttdy is attempting to clarify the enbryotoxlc risks of folate defl' 
eiency induced by anticonvulsant drugs. The link between the two toxic 
effectsi folsta daficleney and es^ryoroalcity, has not been made. Therefore, 
biochemical mscihanitas for how i^nytoin cauaea folate deficiency will be pur- 
sued. Thesa studies will increase our knowledge of the normal ai^ abnormal 
metaboliaa of folates mt only in the adult female but also in the developing 
animal. The investigators will also attempt to modulate the embryotoxicity of 
4>henytoin and of other aidtlconvulsant drugs with «»iqpound8 which restore folate 
metaboliaa to normal. 



Developmental Imunology 

Studiea in (tevelo|aental imaunology hre doaely related to studies .of congen- 
ital defects ."^ Five research categories are pursued. Studies of the ontogeny 
of immunity seek errors in maturation that lead to mild as well as severe 
Ivaune delTeiency states in man- Otter investigations evaluate decreased 
immunologic cwBi»tw>ce aasocisted with malnutrition in Infants. An NICHD con- 
ferenoe on Trace Element Begulatiem of ImmnAity ai^ Infection vm held in 
September 1981 and should provide the stirailus for new studies in nutritional 
inminology. Ttm ianuoology of breast milk is being investigated since current 
studies suggest that inflation of colostrum and ollk may contribute protectlw 
anti-infectious comK>iMints te the newl3N»m. Anottwr category Includes studiea 
of newwtal inf ectiona irtiich focus cm Immaturity and developmental (tef iciencles 
in body defehsM aasocisted with specific types of organisms. Studies in 
reproductive ImaMnology look for maternal-fetal Ingninologic machanidtae that 
protect the fetim from a potentially harmful eternal iBsminologic environment. 
Among these research categoriea mitogeny of iimninity and isnaunology of breast 
milk are Highlighted belowt 

Ontogeny of Imaunity i This research is providing a breadth of knowledge of 
Imounologlc tunction using human and animal models. Vulnerability In host 
defenses due to the infant's genetic Bidtemp ami envlron^ntal influences, at 
specific periods during msturation, is the priaary focus. A major goal is to 
identify the errors in maturation that lead to mild as well severe imune 
deficiency states in men. In addition, studies of the wide variety of oechan- 
isBs that the hinaan infant emplo]^ to protect Itself from exogenous noxious 
agents will provide knowledge of responses to replicating material such aa 
virus^ and bacteria as well as environmental ctemicals a»l drugs. Similar but 
more primitive lmax>ral and cellular mechanisntt are used for host cteftose in 
phylogenetically lower ianimals. and therefore evolutionary studies also have 
been useful in expanding knowledge cm' iBontnologic function in aan. 

Inmuoology of Breast Hllk : the aamBallan fetus is imunologically competent 
for many responses before birth, even though its imsunologlc defenses have not 



yet been challeaged. HevertlMleBB tamfovaty lamune protection Is needed ^ntfl 
the newhorn Lwmvm tyBtem can react ai»i develop a aatlafactory x;f8poase. Ute 
iti geatatlon, the developing fetus acquires passive Inauinlty from oatemal 
antibodies which are traoaf erred .froa the mother to the fetus; this provides 
temporary humoral, imnlty. Since the human newborn Is easentlally devoid of. \ 
functional secretory antibody at the Intestinal mucosal surface, recent 
evidence suggests that Ingestion of colostrum sAd oHk may contribute passlveljr 
to Iwne exclusion of infectious agents and other antigens. This becomes Im- 
portant since newborn sepsis Is often assoclatsd with Invasion of the lnf«CT ^ 
tlous agent throOgh tbe losature gastrointestinal truce, tbaerous studf^.lh. 
newborns of msoy species Indicate that maternal milk provides protection 
against such Infections la sons species such protection may even be necessary 
for survival. Current Information points to the mwrtance of tha antibodies • 
and leukocytes In the breast milk. In fact. It; is 'now well established that 
colostrum and milk from most mamsals are essentially suspensions of viable 
cells In a highly nutritive ^lum that Is rich In iHBunoglobulloS (antl-. 
bodiea). , . 

It remains to be determined specifically how breast ollk might provide immuno- 
logic protection following Ingestlcm during the newborn period^ Some of these 
Investlgatldn's focus on what effects tte a^itlbodles, antigens, and possible 
Imaine complexe« In colostrum might have on the subsequent Iqmune responsive- . 
ness of the durslng neonate. Other studies are now being sxtended to determine . 
the effect of gut aasoclated lymphocyte production, of secretory antibody In 
newborns. Other studies will examine the mechanisms by which colostrum 
provides passive protection sgalnat antigen uptake and jenterotoxln/ bacterial 
binding to the neonatal gut surface. Still other atudlea are pursuing the 
possible harmful effecU of bacteria mni viruses carried by breast milk, 
reactions to allergens Ingested by the motlrar and ■ transmitted £n milk, graft - 
vv sus-host disease, autolmui» dlaorders, and passage of envlronrontal con- 
taminants and drugs. Continued support of these efforts will provide answers 
to the protective potentials of breast mlU. The biological significance is 
promising emd oust be clarified. _ 

STAFF ACTIVITIES 

Section ataff parcidpate in various trans-NIH activltlejy and Joint efforts 
With other government agencies. Dr. Delbert Dayton, S^cf ion Chief , la.* mdtaber 
' of the NIB Coordinating Comlttecu For Blood-ltalated Afctlvltlcs end of a working 
group on Blood and tts Substitutes established by the Interayenfcy Teehnicsl 
CottmlttTO on riosrt. Blood Veesel.'Umg and Blood Resources . K9 has also been 
appointed to the ^stlc Hbrosls Coordinating 'functions to 

stimulate and plan for research activities across NIH., Current planning by 
this committee includes Input from SIH Intramural scientists to develop a Joint 
research agenda .for NIH. Dr. Dayton represents HICHD op the WIH Working Croup 
F or fteye Syndroae which facilitates coordination of research efforts cm» this,. 
Important health problem of children. A Jorptly sponaored NIH Announcement has 
been pi bllahed and haa been helpful In developing new research applications to 
strengthen efforts to study this ^sease. In addition Dr. Dayton aerves. as a 
member of the Public Health Service Reye Syndrote Task Force which has 
developed a protocol for a case-control Study of the assadatioii between Reye 
Syndrome and salicylate Intake. A committee organised by' the Institute of 
Medlcind of the National Academy of Science will act as an advisory body to the 
Task Force. , 
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Thase studies are to be carried cmt through the assistance of State Health 
Departoents. They are plaimed for Initiation In the fall of 1983. 

During this fiscal year Dr. Dayton also served on the planning coBslttee of the 
Fogarty International Center for the developsMnc of ^ International SyBtpoalum 
on Polloaorelltle Control which wm teld In March, 1983. He aenred aa 
rapporteur for the aeaslon (W Strategies for Omtrol at that aeetlng. Dr. 
Dayttm and lira. Aaoe Kr«y senm on the PBS Steering Craalttee on Bloef fects of 
Ultraeound. their charge la to develop a reaearch agefida focusing on potential 
effects of dlagnostle ultrasound on the (Uiveloplng organlssu Dr. Dayton was 
asde chairperson of a SobccMBvittee on Developasntal Studlea and Mrs* Krey 
senree with hla In this aetltrlty* This grot^ haa planned a irarkshc^ vlth out- 
side consultanta who will" B»et In Septeidier 1983 to produce a report which will 
form the basis of a reeeardi a^nda for future studies. 

Sectlcm stsff sIm organlced and held a conference on Morphogenesis an^Nal- 
fomstlons of the Skin to foroulate future reaearch needs nd to better inte- 
grate clinical stodlM with the mat recent baalc roMiarcii advances. The mamt 
current areas of ^n itevelo{NBent rMearch were presented at that aeetlng. As 
a direct result o( the. V103B conference on Trace Blan^nt Regulation of l^Bsninity 
and Infection, a "^trltlonal I&mnology doh" was organl^d aM began holding 
annual gatherings at the tlae of the i&eetln^ of the Federation of AoKtrlcan 
Societies for ExperlaBntal Biology. TWo annual gatterlngs have now taken place 
and this Is expected to Inprove xnforBaticm emhang^ and foster collaborative 
research activities. y 
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GENETICS AMD TERATOLOGY SECTIOtI 



M 
O 







Research Grants 


National 
Reaiearch 


Research 


Bealch Area 

\ 






Total 
Reaearch 


Reseanfh 
Projects 


Prograa 
Projects 


RCF 
Awaxds 


Set 


vice 
irds 


Ccmtracts 






I^mds 


No. 


Funds 


No. 


Funds 


No. 




No* 












Total 




29,562 


267 
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and I^rinatxdfMy Section 
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iotte S. Citz, M.D., Chi^ 
Joseph C* Hwang, nuD. 
Donald McMdli^M.^^ 
IS^hone (301) 4%-5575 

mOCSMi ACTIVITIBS 
Ea p hasis Areas 

Activities of the Pregnancy and Perinatology Section ore organised 
around five aafei^ial-infant myiasis areas. 

1. High RisV Pregnancies s Over the last 20 years significant progress 
ha^ occurrei in asCwrtST survival and well-being whicb has surpasss'l 
iBprovenenf.s ^in feta^ratcosw. Beaearclt efforts' 00* high risk pregnancy 
are direcc#td "toivards ne closure of tills gsp utalls coacinolng studies 
in both nosi^al and amSh^ pregnancies. Special attention is being 
focused on pI/^ceAtal function, the ulntenanos of pntgnancy, i 
maternal 'fetal ^rinacology , maternal eterclse during pregnancy and^ 
the special probleos of the pregnant adolescent. 

* 

2. Fetal Pathophysiology ; Studies in fetal psthophysiology are 
exaa|ining the factors influencing normal and ataoraal eobryimlc 
deveT^Tpnent. Efforts focus <m nomal and abnormal developmnt at the 
molecular t tissue, and organ levels, fiaphasls Is placed on studies 
facilitating the aasessaent of fetal ststus to provide meaningful 
antenatal diagnosis. Amither area of speeisl Interest cmamines the 
mechanisodl responsible for Intrauteriira grwfth retardation alMl its 
consequent increasad'lwrbldlty md mortality. 

3* Premature Birth and Labor s Premature labor and birth is a major 
cause of neonatal mortality and morbidity. Ttoo-thirds of all infant 
a»rtality occurs among infants weighing 2500 grams or less at birth. 
Furthermore, the nation's high prematurity ratSxls responsible for our 
relatively poor performance in infant mortality ^spared to other 
countries. Consequently, this progrsm scpports studies of the normal 
onset of labor, why labor sometimes begins prematurely^ and how 
premature labor might be stopped without detrimentd effects. Also, 
interest^is directed to the recognition of indicators of impending 
labor. 

4. Disorders of the Hewborn t Disorders of the ne^iom are responsible 
for approximately three-fourths ^ tte infant teatMs^ the l^ted 
States, and produce long-term disability for irany indivldy«ls who are 
affected fay them and mtrvlve. Bese«ffch directed toward reducing ttm 
ioqpact of these disorders indodem studira of asternal l^lth problems 
that affect the status of the infant, adaptation of the newborn infant 
to its environment, and problemsi in the esjply seeks of life that 
influence subsequent develofment and beh^ior^ 
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5, The Sodden Infant Deeth Syndroae : The HI^ has sade particular efforts 
to encourage resaarcb on the su<iden infant death syndrooe (SIDS) since 
1974. Besearch to date has iteaonstrated that the SIDS infant no longer can 
be viewed as having baen perfectly -healthy prior to death, but rather is 
believed to have had tevalopaental abnormalities. This revised concept 
suggesu that a risk profile for SIM could be developed and prevention 
efforts tar^ted to a high risk population. Current research efforts are 
evaluating th^s* ririt factors, identifying the cause(s) of SIDS, and 
improving methods for helping fillies cope with a SIDS death. 

Major Research Frograms 

As a focal adjunct to tesearch projects in the above five areas, NICHD has 
established Major Besearch Programs (MiPs) to provide an integrated approach 
to Mjor unresolved problems in perinatal medicine. These MEPs suppprt 
multidiscipUnary researdi in mvmm where kn«il«dgB gai» have not been r 
sufficiently addressed by ongoing research or where proniaing areto are in 
need of special stimulation. The Secti(m supports six MRPs; four are in ths 
area of diabetic pregnancies, one in prematurity, and one In fetal hypoxia. 

w « 

I 

Contract Program . 

The Section's contract program, though small in numbers, compllmepts the 
grant program and meets special needs in perinatal reaearch. 

In 1969 MICHD recognized a growing owarei^ss of the potential for non-human 
primates in perinatal and developmental research. A special breeding colony 
was establisl^ in 1971 under contract at Davis, CaUfocnia, to provide 
Rhesus monkeys of known medical, reproductive and geneological history to 
NICHD-supported investigators in the United States. The colony specialises 
in dated prejnandes. Under the ongoing contract, 80-100 pregnant fsaales 
are provided per year. 

In September, 1983, the Section will initiate a contract -supported 
nulti-center controlled clinical trial directed towards prevention of 
pre-term birth. The objectives of this are to Identify specific types of 
maternal genito-urinarj infectioi which are si^ficantly associated with 
preterm labor and birth, and to test whetlwr appropriate sntinicroblol 
therapy of such infectioi» can reduce the preterm birth rate in women at 
risk. VThis project has been developed in collaboration with NIAID with the 
assists^ also of staff from the Epidemiology and Bloreitry Branch of NICHD. 

Research Training 

As of June, 1983 tte Se<ftlon funded 13 Institutional Research Service Awards 
(MRSAs). Oi» was in the the area of high risk pregnancy, two in fetal 
pathophysiology and 10 in disorders of the newborn. They supported a total 
of 6 predoctoral and 46 postdoctoral trainees. The predoctoral ones were In 
tbe biochemistry of pregnancy and deif9lopmental biology. The greatest 
number of postdoctoral trainees were In the area of neonatology. The 
Sectlwi also funded individual MRSAs. Four fellows were working in the 
hlgh^^isk pregnancy area examining various aspects of aaternal and fetal 
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netabolisn and placental ^yalology, one fellow In fetal pathophysiology, 
and two in disorders of the newborn studying neonatal infections and 
developaent of renal function respectively. 



Financial Support V. 

As may be seen in Table lb, the Mgnancy aitd Perinatology Section 
supported 234 research grants and contracts as of June, 1983 amounting to 
$28.7 million. Included here were $4. 6 million for tte six MHFs. Tte 
Section holdings amounted to approximately 24X of the research and 16. 9Z of 
the research training supported by the Center for Sesearch for Mothers and 
Children. 

SESEARCB HIGHLIQITS 



Research Accomplishments of the MEPs 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

Four MRFs are in the area of "Diabetic Pregnancy," a major problem for 
mothers and children. Maternal morbidity is higher in diabetics, and 
although fetal mortality in diabetic pregnancy has been reduced, it is still 
higher than in the gsneral population. Congenital ammalies, macrosomia, 
late intrauterine death ai^ respiratpry distress syndrome (ROS) remain 
significant problem. Investigators in these ISPs are attesting to clarify 
the. pathophysiology of maternal metabolic disordijrs causing changes in the 
intrauterine environmeiit which are unfavorable ipr the developing fetus. 

In normal and conventionally managed diabetic patients the evaluation of 
fetal active and <tuiet periods hae shown no difference at 28-32 iraseks 
gestation. Hcwever, at 36-40 weeks gestation tte fetus of the diabetic 
mother exhibits patterns of behavior rescuing those in the younger normal 
fetus. Tl^s suggests that diabetes delays development of this particular 
aspect of brain mediated activity. 

Other ifl^ortant studies have clarified the concept that although maternal 
insulin does not ckqss the placenta, it affects the quantity and quality of 
fuels available to the fetus during periods of intensi^ growth. . teveral 
studies have concentrated on gestational diabetes mellitus {(SSM) 
characterised l^y glucose intolerance beginning during pregnancy. 
Comparisons between birthweight in offspring of mothers with COM and mothers 
with normal carbohydrate metabolism sh^ that the CSm group has teavier 
offspring. Also during tl^ third trimester, CUM motters have increased 
plasma values of glucose, free fatty acids and triglycerides. Blrthweight 
of offspring appears to correlate with antepartum maternal plasma levels of 
some i»utral aaJ.i» acids, glucose aai triglycerides, tfeasurements of 
amniotic fluid insulin (which is of fetal origin) also correlate with 
ultras<MM>grai>hic indices of macrosomia. Many other studiei era being 
carried out «^ch will help uiulerstand the problems mid (tellneate 
appropriate care for diabetic pregnancies. 

The MRP dealing with fetal hypoxia addresses the question of maternal health 
problems msociated with smoking and resultant fetal distress that may 
involve hypoxia leading to neurological deficit and/or intrauterine growth 
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retardation*. Parallel atudiea oa fetal taQ^pozia are being perforaed with 
huaans ai^ baboona. One lamdred €ortr-£oiir pregiuuit wmi enrolled In th^ 
study have silvered s co^riaea with appropriate aon-— oklng controla 
reafflroe Chat offapring of aMfcli^ oottera hai« a lesaer blrttavelght (neaa 
dlffarence 444 graaa). Fetal breathing activity rMorded iapsdiately after 
aatemal ffwft^fflg ahem that it i» net aappcasaed. Tteaa reanlta atand 
oppo8ltl(» to prior obaarvationa obtaiAsd vith Im ^uuititatlve teehniqoat 
which reported Inhibition of fetal breathli« npmenta «ith anoklng. 



Studies carried out in pregnant baboona have ahown that Batenial agitation 
and pain ny re^ce uterine blood flow leading to dacriAae of fetal heart 
rate and oxygenation* These ehangea>.can be partially prevented by drug 
adfldnistration. Other atttdiea by the soa group of researchera^ra testing 
the hypotheaia that ■eaaaring the concentration of neuropeptides i^ asniotic 
fluid fl»y serve ea a narker of fetal hypoxia. 



Studies on huaan placental structure aaaocieted Irith ra^Ung are 'Ongoing. 
Results available on a United saapla have not revealed e specific lesion 
associated vlth saoking. : BoMver, pl#centes froa sn^tara appear to contain 
more cadalua, with an aaoulk proportimal to ths level of •making. Xn a rat 
asdel exposure to cigarette nelkm vaa shovn to decreaae the birthbeighr of 
offspring; their lungs were proportimially aaaller than other organa. 

The NRF studying Initiation of parturitloa continues to exaalM the . 
biocfaealcal oomnlcatlon oyatea involving gsstatlpaal co^artamta that otn 
set in notion events* leading to huaan partorltimi. The ia^rtance of^ 
prostaglandlna (PC) in thla proceaa ia Hell recognised. After asaauring K 
concent ratlona in varloua blologie flulda,' tbeae r^searchera have deterained 
lotrauterine aoorcea of hiosyntheala and horaonal factora that stiaulate 
rates of production. Presently they are exaainlng the posaibillty that 
inhibition of PC hiosyntheala by endogenous factors asy bs an iaportant 
regulatory nechanisa. The Identlfleatlm of a trig^r or signal initiating 
the biocheaical ev«its leading to tto met of labor is the objective of 
other studies in this HRP. Fetal asi^rsM and deddna seea to be poised 
for the receipt of a signal to initiate a aeries of biocheaical stepe 
leading to an increased blosynthsis of PG. A protein of fetal origin 
present in fetal urine aaa laolated mad tkam to induce F6 f oraation in 
cultured aanloa cells. It is possible to speculate that excretion of this 
protein into aaniotlc fluid could be a fetal algnal to initiate parturition. 

Research Acccmpllshnents under the Crsnts Program 

Selected scientific acconplishaents during FT 83 pertinent to the Section's 
five problem areas are hlghUghted in the following paragrsj^. 

High Risk Pregnancies t Urinary tract infection (UTI) is a coaaon 
coiqilication of pregnancy. Syaptoaactc kidney infection, the most serious 
type of UTI, la associated with ths higher riik of preterm -labor. 
Asy^toastlc UTI is thou^t by ^^e to contribute to pretera birth and fetal 
growth retardation. One;, perinatal alcsobiologlst has found that aatemal 
antibody to E.coll bacteria cross-reacte iaaunologically with antigen 
preparations of normal kidney » auscle» and placenta. Also, she found in a 
prospective study s significant aasoelatlon between the presence of asternal 
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B.coli antibody in tbe itrinary tract and tha risk of low birth weight* Her 
ajCudiaa are puraulng the hypothesis that aatemal antibody may produce 
Intrauterine growth retardation. 

The noat cc«K>n cause of intrauterine infection in huasns throughout tlim 
world ia the eyt<megaloviruaas (CMV). At an ineidenee of one percent about 
3, (KM) infants becoas aeve'rely h an dicap ped in the U.S. annually, and another 
3,000 will develop significant hearing and aantal deficits. One 
investigator ia sttdying CM? infections longitudinally in order to 
understMd neehanlns of perinatal transalssicm, the effects of various 
foms of CMV infection, mi the role of ianiiaity in both nother and child. 
Contrary to other perinatal Infections « recurrdbt natemal CMV Infections 
are a fre<|uant oaiMe of IntrauterlM t^anafldasioki of virus in aan. These 
studies will clarify the natural history of the disease and indicate if a 
scientific basis exists for the developaent of a vacdi^.' 

The antenatal detection of intrmterlne growth retardation is necessary so 
that early wanagMwtnt of thla pregnancy coeplicatioa may minlBise the risk 
fbr perinatal asphyxia. Antenatal tetectlon of VMSSi on the basis of 
clinical data alone has Halted potential. One investigator is exaninlng 
the possible utility of sanlotlc fluid phospholipids to differentiate the 
SBsll g i o wth "Atarded fetus (X1IGS) froa the one which is snail cm the basis 
of short gesti :lon. BcsuUs suggest that phosphatl^lglycerol was the only 
phoaptaolipid w lich could predl^ aubsequent IPGR infants. This inf oraation, 
in addition to an ultrasound exaaination, pemitted a correct diagrosia in 
half of the pa:ients. 

Fetal Pathoirtiylologyt Fetal growth is ttoui^t to he deterained by many 
factors, sacVas aatemal and fetal genet ica, placental function, and 
envlronaental factors. However, there is little un<ter standing of the 
fl»chanlSBS by which fetal growth ia influenced by such factors. Specific 
fetal growth factors, such aa epideraal growth factor (BGF) aiui nerve growth 
factor (NGF), have stiaulatlng effects.^ specific fetal cell types. 
General soaatic growth appears to be aaso^iated with the soaatoasdins, a 
faaily of peptide homones. Intensive efforts are underway td purify 
certain soaatoaedins , develop assay techniques, and characterise their 
biologic effects. t 

Studies on fetal growth are balanced by research baling with the functional 
aaturaticm of fetal orgami aad ays team. Presently knowledge of fetal 
physiology is very lisportant aa progressively younger and smaller newborns 
are becoming candidates for therapy. If surgical therapies are applied to 
fetuses in utero for correctable congenital lesions, their success will 
depend on clinical estiaates of functional status and on post operative 
medical aanageaent. For this purpose one investigator is studying the 
hemodyn&nics and function of the fetal lamb kidney in the last trimester of 
pregnaq^y. Factors influencing renal function and fetal responses to stress 
are being analyzed. 

Studies of fetal physiology aim to clarify the Mchaolsas regulating fetal 
breathing and the .effects caused by wakefulnesa and byfK}xla. A new 
technique has been developed in sheep allowing continuous visual observation 
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of the fetus In-utero .through a &uble wall plexlgXaas window liiWallel 
with gathering of physiologic neasureaenta* Preliminary observation of 68 
fetuses videotaped in utero for nore than ^ hour* did not show bshavioral 
wakefulness during Bstemal resting aetivity. Administration of drugs 
causing increased breathing activity did not wake up the fetus. These 
studies are being expanded into the last 10 days of i^tation when 
wakefulneas- ia sxtre likely to occur. 
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Current atudles in lambs are examining the aschmsns of adaptation of the 
fetus to maintain homeostasis in ths presence of ehmlc intrauterine 
hypoxia. The normal fetua and newborn were^as capable aa the adult animal 
of disposing of circttlcting catecholamine. Moderate mmternal hypotension 
had very little effect oa fetal blood pressure, haart rate, acid-base 
indices,' or renal function but caused aignif leant rise in fetal vasopressin, 
catecholeminea and plasma renin aetivity. Therefore, fetus end the 
newborn may compensate for hypotenaion by release of vasopressor substances 
so that the renin-mngiotenain system appears to play a larger role than in 
adults. Hypotension caused a fall in urine flow and glomerular filtration 
rate and a rise in urine osmolality, wggesting that tagrpotension may he a 
contributor to the oliguria seen in infants w!k» are asphyxiated at birth. 

Pr«aature Birth and Labor t The family of peptl<te hormone known as relaxin 
has been investigated for its growth-regulating properties. Animal data 
showed that relaxin may play a role in uterliM quiescenoe during pregnancy, 
and, by means of its withdrawal, in the Initiation of parturition. In 
addition, relaxin haa profound effects on connective tissue, particularly on 
the uterine cervix which may also be important in parturition. In fact, 
preliminary clinical studies in Inimsns have abam that relaxin causes 
cervical dilation. Ote investigator has been identifying the ctemleal 
structure of the relaxu griHip, and its correspoi^ing I^. Another 
Investigator Is analysing the molecular biology of uterine relaxing factors, 
including relaxin. The biochemical eltfects are being correlated with their 
ph^sicaf effects on the uterus. UltiiM^ly, improved agents for the 
suppressitm of undeslrol preterm uterinm contractioimt ai^ premature birth 
may oaerge from these fundamental investigations. i 

Disorders of the Mewbom : The problem of fetal hypoxia and its possible 
shortK and . long-term consequence ccmtinue to be an important area of 
research. Lambs studied at various postnatal ages have exhibited decreased 
oxygen trusport at eadi successively Immv inspired oxygen con^ntration. 
It was shown that below a certain level of oxygen trans^rt (20 ml/kg/min.) 
oxygen consuxqptiim alao diminishe with evidence of tissue hypoxia even 
though arterial p& does not fall. Lambs of 2 to 4 weeks postnatal age 
appear to have much less reserve for decreasing oxygen transport, probably 
as a function of their lav resting arterial oxygen content due to postnatal 
anemia. These studie sre helping to clarify tha proportion of resting 
oxygen consu^tion In the i»wborn that is essential for afttabollc activity 
and that part which ia facultative and can be reduced without ImmBdiate 
tissue hypoxia. 

Respiratory distress syndrome (RDS) contlnuea to be an Important problem 
during neonatal life. A group of investigators are characterising the 



subcellular a CAb61iBB of surfactant from synthesis to secretion and the 
subsequent retfMl«ati<m of surfactant coa^nents by the type II 
pnewBOcyte. It hasSecoM eid^nt that reiitiliaatlon is the quantitatively 
doainant pathway ami jbhat there la scoe selectivity for certain 
phospholipids. Hmmjet, a separate aechanisn appears to influence the 
caking up of precursors by the alveolar surface of the type II cells. Other 
researchers have a^cessfully treated hmaan sewboms with RDS by tracheal 
instillation of huaan-derlved surfactant extracted froa term aanlotlc 
fluid. Treatoent of nine infants has shown ma iaoediate is^roveaent of « 
respiratory function and consequent oxygenaticm. Bepe#t instillation of 
surfactant was in only one patient, and all continued to ia^rove with 

supportive therapies. « * 

The Sudden Infant Peath SyndrwM (SITO): . Studies of SIOS are exploring tlie 
nechanical properties -the huaan upper airway which in ^ceased infanta * 
was shown to collapm easily either by negative pressure or by neclr^ 
flexion* During episodes of obstructive apMa, a aioilar pattern of 
sphincter-like elosurte was detected. It was slwwn ln«anesthetised rabbits 
that their "strap laiscles" (sternothyroid and sternohyoid) have a phasic 
respiratory activi^ idiich tel^ in stabilising the airway aafcing it 
resistant to collapse. Psrallel studies carried out in patients' with Pierre 
Robin syndroaa showed that brief face mask occlusion (loading test) resulted 
in the inspiratory closure of their airway. Further refineoent of this test 
may facilitate the detection of titk to develop severe obstructive apnea. 
Other researchers are studying the Iqrpothesis thati interventicma which tend 
to eliainate apnea- also tend to reduce the as^litude of oscillaeory 
breathing patterns. Brei^hing patterns aai apmm are related in tern 
infants, and in preaature infants. It vaa strawn that length of apnea 
increases with specific changes in the respiratory patterns. Therefore, 
apneas are not randoa nor isol8t«l events. Research studies also are 
exaainlng the role of endorphins in t]tte aaturation of ventilatory and 
cardiovascular functions during sleep and wakefulness under nomoxic and 
hypoxic conditions. Following the recognition that opiate receptors are not 
unlfora but of severajj, subtypes, these are being tested in dogs with 
appropriate agonists. Prelialnary results have shown that tl^ au and delta 
subtypes have different ventilatory functions. Their' cardiovascular 
functions are being exanined in slailar fashion. 

Another area of research Is exaainlng the possible link between botulism and 
SIOS. Infant botulisa is eii»rging as a world-wide disease. Preliminary 
results show thft 10-20X of SIDS vlctias In California and in Switzerland 
have a botullnua positive reaction in serua. Furtluir ref IneTOnt of 
laboratory s^thiMlolos^ is underway to clarify possible relationships lo 
specific botullnua type. 



Conferences and Staff Activities 



The Secti(m provided partial support for Che Perinatal Research Society's 
Annual Conference In 1983. 

In July, 1983, the Section, In conjunction with the Nucriclon and 
Endocrinology Section, held a Research Planning Workshop on Intrauterine 
Growth Retardation. The participants reviewed what is known about the 
epidemiology, causes, diagnosis and treatment of this condition. They 
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ideatl£l«4 Infonutlon tliat la mdsd and areleia«C«a dmcclopa for future^ 
research. It U plannad to publiab a raport f roa tha workahop in a 
re£araa4 journal and to print «i NIISD flDnegrapli «£tli tha aallenc 
prcsantationa , coneXnalona ai^ racnwMnditidna. In Sapmbar, 1983, the 
Section convened a anall group of ai^rta to diaenaa nav cvamses of reaearch 
in BIOS. Participating in thedlacaaaion were several NICBD iatrainural 
acientiata. 

Dr. Charlotte Cats ia tha MICHD repreaentative to the MBS CwMittee to 



Coordinate Bavirwimntal and Belated Propria (MHS-COSRP). She alao la a 
ii*i«oa tanreaentativa of the Hicap to tfil Coifctttea oa Pniga of tto 
Aaerican Acadeqr of Fediatrica, aad aervea aa an ex<^ffleio aeatar of the 
Maternal and Child Haalt& geaearch Craota Bavlaw Coaaittae of the Health 
Keaourca Servicee and Adalnlatration. 

Dr. Donald NcNaHia ia tha VtOm llaUon repreaentative to the Coa^ttee on 
Fetua and Meirhom of tha Aaarlean AcadeaQF of Mlatriea. ^ U aXaoi 
ilalaon to the Coaaittee on Ototetrlcet Hatemal and ^•tal Medicine of the 
Aaerican Collage of Otetetrlciana nd'H^roecologiata* Dr. Mcltellla alao 
servea aa ohatetric-gynecologic conaultant to the Board for Correction of 
PHS CoflmiasilCMiied Corps Fersonnal Bec^irds. 

Dr. Joseph Hwang Was invited Iff the Fogarty institute to participate as a 
scientific trsnslator at meetings with Bsnbers of the Health Ministry of the 
People's Republic of China. 
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. TabU 2b. 
QMSFtS AHP CCWTHACTS ACTIVE WamC JPHE 1983 



PffiCMAMY ASP TOIHATOLOOT SBCTI08 
Fteda (In thouMnda) 



T 



HMlth ATM 



Total 



234 




Total 



$25,765 



BMie&reb 



174 



$17,226 



Frogxaai 



$7,913 



iCP V 
Awarda 



15 



$626 



Matlcmal 
RMcarch 

iamtiB 



20 



$1,038 



Rasaardi 

OBatracts 



$1,863 



Hlgh-Rlak Pragnaacy 
Fatal Pathophyalologf 
PreoMtura Labor and Birth 
Dlsordara of tba Ncvborn 

Sudden Infant Dfath Syndrvme 



74 

56 
38 
50 
16 



8,462 
7,176 
4,449 

4,237 
1,442 



54 
42 
35 
31 
U 



4,906 
4,587 
3,378 
3, WO 
1,355 



5 
4 
2 

2 



3,426 
2,340 
1,032 
1»115 



3 
6 
1 

3 
2 



129 
249 

39 
121 

87 



5 
3 

mi 

12 



242 
181 

615 



7 
1 

2 
2 



1,279 
74. 

129 



Notes: 1) Excludea scientific evaluation grants. 

2} The Hinorlty Blosedlcal Support grants (S06) are Included with the research projects 
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Nttilitiaitand -Sidoai^^ Secticm 




Gibnan D. Ctm, M.D^, Cbki 
Thmt&i A. Ffdl^edt PH.D. 
lyeptoM (^0 ^6-SS75 
mcaAM ACTxnnBs 

The NutrlcioQ and Badocrlnology Section •apportt reMAtcii ^ traialag on 
developf^ntal upecto of nutrition, ondoerlndlogyi fhfHology, aad ^yolenl • 
growth, ThoM' have boon orgonlsod nndor tho. following orooot 

« 

1) ttatemnWotoI nutrition. 

2) Infant teitrltlon and teooat-foodlng 

3) Cultural, behavioral, and devalopaental aspects of food and nutrition 

4) DBvalopaental ^troantarelogjr 

5) Obealty and ^mtrltlonal ^tacadanta of adult dlaaaaa 
. 6) Groi^h faetora and deirelopaantal mtecslnology 

7) DevelopaiintaliFhTalology 

♦ • * • 

Contract Program 

Since 1978 NICHD haa been aapaclally concerned with the coopoeition, health 
values, and devalop8»ntal iaportance of huaan breaat ailk fbr the noroal 
neirbom as «rall aa the high rlak infant. To mwX, the special i^i^ of 'thia 
field coordinated rasaareb contract prograa was eatabliobed to expand tb^f; 
base of knowledge on the detailed coaposicioa and funeti<m of tlia mMoy ''\ 
constituents of husan ailh. ■ this unique blologiear fluid is, ae a reeult 
these efforts, now recognised ea a valuable amirce of nutrianta, gnnrth 
factors and antiaicrobial activity tbar has great value for newborn li^aats 
and, particularly, infanta bom with low-blrth-tfelgbta. The statue of each 
contract is sppended to this report. In FY 83, su^rt of these oontracta 
amounted to $2,520,000. 

Kesearch training Prograa in nutrition and todocrinolpgy 

In FY 83 the Section fonded^oor Znstlmional National Setearcb Service 
Awards (NRSAs). One of the Inatitutimiel lASAs is devoted to davslopmental 
aspects of nutrition.. These sin post-doctoral ^fellowa are puraoing 
nutritional needs of prenaturely-bom babiea and babies bom at tcrai 
especially amino acid «rl(l ecaential fatty acid requirements. The other three 
Institutional lOtSAa are concerned with developsmrntal MfMcta-of endocrinology 
and physiology. The eleven poat-<loctoral Allows aupportad tif.'jtfteee awarda 
are working <m projects that vary from Dtudles of meehMleea of gdnatotmpin 
release to oflata mceptbr function. - In the area of developmental nutrition 
Che Section currently funds me Individual ISSA. The Seetlon also foi^s five 
Individual NRSAs' in developmenf^al endocrinolO||y. ^ 

Financial Supiwrt 

As of June, 1983, the Section supported 188 projects a,% a level ^f 
$1^,279,000. Theae projecta are analysed according to progransatic mechanism 
in Table 2c. Two-thirds of the total budget supported nutrition-related 
research, one-quarter nipported «idocrine-related research* and the remainder 
supported research on developmental physiology and physical growth. 
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In FY 83 the Section received 189 research grant and research training grant 
applications. Of these 145 were approved and 37 were funded by Jul> 1, 1983. 

RESEARCH HIGHLIGHTS IM NUTRITION 

Matemal^etal Nutrition 

One of the most inportant of the Section's prograas, especially from a 
preventive point of view, is that of maternal-fetal nutrition. This research 
explores the coiq>lex nutritional relationship that exists between the mother 
anl her fetus. 

Maternal-fetal iron transfer across the placenta is vital for fetal growth. 
During pregnancy the fetus accumulates large awmnts of ircm in order to 
support erythropoiesls, and maternal iron mist be actively transported against 
a trans-placental concentration gradient. Investigators working with a guinea 
pig model have now shorn that ferric placental iron aovea from maternal to 
fetal circulations by passing throu^ endotlwllal cell Junctions, perhaps in 
conjunction with a low molecular weight carrier protein. 

NICHD-supported investigators working on placental transport of calcium have 
recently isolated and purifitiMl hvnian placental calcium'binding protein. 
Cellular localisation studies have revealed that the calcium binding protein 
increases in concentration during gestaticm a^ is primarily associate^ with 
(he maternal face of the chorioallantoic placenta and the uterine wall. 

A major unsolved problem in the area of maternal-fetal nutrition is that of 
intrauterine growth retardation (I1K>R). The etiology of lUGR appears to be 
nultif actor ial in nature. One NICBD-supported investigator is studying the 
role of polyamines in maternal circi lation. Polyamines may be physiological 
indicators that would allow one to differentiate between normal and abnormal 
pregnancies. Polyamine levels increase in asmiotic fluid during gestation and 
presumably reflect fetal growth. Therefore, they may provide a reliable 
marker for intrauterine growth retardation. 

Other NICHD-supported investigators have produced sheep models of lUGR in 
order to assess the feasibility of intrauterine nutritional therapy delivered 
directly to tha fetal stomach. Results show that infusicm of a solution of 
glucose and radLno acids during the period of maternal dietary restriction 
significantly Increases birth weight and crown-rump length when compared to 
unsupplamented fetuses of nutritionally deprived ei^s. This discovery may 
paVe the way for the testing of intrauterine nutritional therapy in humans. 
In July, 1983, a research workshop was held on lUGR that e^hasised proaislng 
new diagnostic and therapeutic approaches to the problem. 

Infant Nutrition 

The Section's largest program is that of Infant nutrition. Research Interests 
Include the nutrient requirements of normal, premature, and growth-retarded 
infants, as well as analysis of human milk, cow's milk, and synthetic formulas 
in relation Vo optimal infant developoent. 



tbo biochemical isaaturity of prraatura laf antt prasenta challengiiig probXans 
chat mist ba •olv^ in order to dealga appropriate feedlnga for their enteral 
' and parenteral nutrition. .These new feeding regioens are rooted in nany baaic 
research findings. For exaaple, nuch has recently been learned about the 
complicated coaposltlon of bnaan allk and ham It reflects the netabollc needs 
of the newborn. Milk is n(^ just a fluid containing ttntrienta. It is 
composed of a large array of oonstifcuents , aany of which have ii^ortant 
oon- nutriti ve functiona. Buasn ollk contains numerous ensyaes, one type of 
whl^ (lipases) digest lipids. There appears to be a concerted action by the 
babies* oral and inteatinal lipases in conjunction with the milk-4erlved 
lipases to digest the lipids contained in allk. 

The structure of the allk fat globule eaua^liflea the oooplicated packaging of 
Bilk covponents. The glolmle is surrounded by a meaibtMtm that is derived froa 
the breast allk cell. Ultrsaicroscoplc obaervation shows this oenbrane to 
have whisker-like filaasnts on its outer surface. Buaan allk is the only 
species examined so far that has these structures. This obseraCioa nay be 
the first clue as to how apecific lipases are able to recognlM ailk lipids 
for the purpose of digestion. 

In view of the iiq»ortance of breast milk to the growing infant, the Section 
supports research aiaed at Identifying the biological and psychosocial factors 
that motivate mothers to breast-feed their infants. A related research 
question also being studied is what factors contribute to unsuccessful 
breast-feeding and early weaning. Aa a result of renewed intereat in tl{e we 
of human allk in feeding of the low-birth-weight infant an iaportaat clinical 
question arises. What rapport aechaniam are necessary to «acottrage tha 
mother of a low-blrth-weight infant to lactate and contribute her milk to the 
nutritional' support of her hospitalised Infant? Several studies are investi- 
gating the coaposltlon of br^t allk of mothers who deliver preaature 
infants. As part of these efforts data are also being gathered on the factors 
that contribute to the mother's interest in breast-feeding. Thus, these at- 
risk Infants will receive the beneficial properties of human milk (such as 
inaaunologic factors) and will not be automatically excluded from the 
opportunity to breast-feed simply because they were bom too early. 

The expanding awareness of the wtrltlonal value of b^eastailk has stimulated 
the establishment of an Increasing number of ailk banka. These milk banks 
serve a wide variety of purposes which Include supplying milk for clinical 
care and clinical Investigations cm infsnt nutrition; the b snki ng of ailk for 
later feeding* to normal infants ; and the occasional storage of allk by a ' 
mother for feeding to her infant at a tiae When abm ia^unavailable to 
breast-feed. A soon-to-be published susaaary of an FY 82 workahop on breast 
milk hanking presents practical and ethical guidelines' for ailk banka and 
identifies research opportunities in clinical use of huaan allk. 

Cultural, Behavioral* and Develop^ntal Aapects of Food and Attrition 

The Section supports research that eaq»hasises the roles played by various 
nutrients in cerebral and soaatic developaent. These studies are designed to 
ascertain the effects of general and specific kinds of undCtmutritlon on 
physical growth and cognitive development during Infancy and childhood. Iron 
deficiency as well as iron-deficiency aneala have been linked to various 



cognitive deflcleades during developaent. The Section supports research 
projects that focus on understanding, this and other relationships of nutrition 
with cerebral develofwenj^ . 

Childhood and adolescence represent times when the individual is increasingly 
In control of the types and quantity of ^ood to he consuaed. Understanding 
the factors that influence selection of food and siaounts consumed is, 
therefore, an ia^ortant area of research. The HICHD has supported sooe of the 
seminal research on the factors that JLnfluooce food choices in young 
children. These studlM liave shoim, \for example * the eiM>rmous power of 
televised ccMwrdal messages in shaping children's food selections. 

The development of the child's conception of food follows a sequence. 
Children under three years seen willing to accept anything as food and will 
reject itew raly if they are distasteful. Gradually, rejection because of 
anticipated ^rs^ appears. Sejections ss inappropriate or disgusting appear 
last* Rejection of foc^s because of contact with offensive eubstancest a 
hallaaiii of disgust, does not appMur until at least age 6. Them investiga- 
tors report the first substantial within-culture correlatiim between food 
attitudes of parents and their children. This occurs not in tHe area of food 
preference, but rather in the area of disgust and contaalnatlon sensitivity. 

NICRD-supported Investigators have ^lown that the rates of child salnutritlon 
(up to 96Z) in Papua-New Guinea follow cultural boundaries rather than 
environmental ones. The highest reported rates of child malnutrition are 
found where traditional proscriptions against feeding young children anlnal 
protein are f olloned on the grounds that such fodds will cause children to ^ 
sicken and die. The cultural basis for these proscriptions is under study. 

Studies have also begun ^xa the social etiology of anorexia nervosa, including 
societal, family, and perscmality factors in adolescents who develop this 
disorder. Rathsir than a true loss of appetite, anorexics have a phobia of 
Ingesting foo^and gaining weight. Many maintain an obsession «rith food and 
do not repoft a loss of appetite. The role of standards of physical 
attractiveness and ideal body physique also ar^ being investigated by 
comparing anorexics and nor^l-weight control subjects. The results obtained 
suggest that even normal-might adolescent American females exhibit a 
significant preoccupaticm with food and dieting ami a pervasive 
dissatisfaction with their bodies. The control group females indicated a 
desire to be thinner than their present body weight. 

Developmental Gastroenterology 

The goal of the Section's program in developmental gastroenterology is to 
understand events governing development of the gastrointestinal tract from 
fetal life to adulthood. Esqphasis is placed <m t\A role of nutrients as 
effectors of gastrointestinal development. Research is underway on how 
components of human milk and colostrum serve to sti^late gastrointestinal 
develop^nt ss well as to protect the gastrointestinal tract from disease. 

Neonatal events impose unique adaptive need on the gastrointestinal tract. 
The newborn infant possesses only a limited supply of energy reserves which 



are stored as body f«t, sad the infsnt has mily s oaderately developed^ 
Intestinal tract. At birth, nature orchestrates the release of a cooplex 
series of secretions froa the oral cavity, stoasch, and Intestine, each of 
which plays a critical role In digestlim and absorption. Several studies are 
underway on the progression of Uie digestive proMSses that ^pear near the 
tine of birth. It is clear that absorption of fats from the diet sre critical 
to the newborn Infant's energy needs. Therefore, an anltasl model syateo has 
been developed that allom for analysis of bile add secretion In the newborn, 
and another study is focused cm the role of fat-digesting enzymes secreted in , 
the flwuth and in the stoasch. 

Obesity and Mutritional Antecedents of Adult Disease . 

A crucial research issue that is being addressed by the Section concerns the 
antecedents of obesity. The ultlaate gaal is to identify deteralnante of 
obesity In childhood and adolescence In onter to identify those indlviduala at 
high risk of becoaing obese Ister in life and to design various kinds of 
preventive therapy. Of great interest is chst Infsntlle obesity does not 
predict adult obesity. Bowever, obesity In childhood sfter age four does 
predict obesity in adulthood. SICHD-supported investigators have analysed 
data on obesity genersted by the Ten-State ftatrltimi Survey (MO. 000) and the 
Tecufflseh Study (N-4,000). They have found that obesity is not rsadoaly 
distributed through the population. Rather* obesity falls along socioeconomic 
gradients and Is most conara in lower-iucoaa feiailes md in aedlan income 
males. In the affluent of both aexes obesity is'lesat often encountered. 
These stateaents apply to both Blacks and Whites In the United States. 
/Jthough the Black fe«ale Is g^irarslly fatter than the Wilte feaale, at 
conparable levels of education, incom, or occupation, Blacks and VRiltes are 
coD^arably fat or lean. Obeaity also follows family line. Ihis is best 
dramatised by coloring the progeny of two obera parents or two lesn psrents. 
With two obese parents the child bss a 300Z greater chance of becoming obese, 
and tYm chl^d of two obese parents is, at adulthood, over 300Z fatter than 
comparable children of two lean parents. 

The Section continues to support a longitudinal study of the developront of 
obesity in 170 children followed from birth. Analysis of obese ai»l non-obese 
12-year-old children revealed that there were no significant differences 
related to breast or bottle feeding in infancy and that obesity at 12 years of 
age is not related to type of infant feeding. 

Johnston et al have completed a longitudinal study of fat cell growth in 
infants. They fotmd that Infauts who were fed st Infrequent Intervals had 
greater weight 'for height ratios thsn those who were ^ed oa demand* They also 
reported an inverse relationship betiraen age at introduction of solid foods 
and infant wtight for height ratio. NICHD-supported Investigators have 
developed behavioral parsdlgas to control b<Hly i^ight in high-ridk children. 
The study involves long-term follow-isp of a group of preactolescent obese 
children who participated in a trial to determine the effects of targeting 
parent and child or child alone in a behavioral weight Mntrol program* After 
three years of follow-up, these Investigators showed differential treatoent 
effects for maintenance of i»n-obesity: eighty-three percent of the children 
who Achieved non-obesity at eight months were still non-obese if their parents 

;lcii>ated, while only 30 percent of children in the child-alone group 
reiaained non-obese. 
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BESEARCH HIGHLIGHTS IM IffiVELOFMENTAL BlDOCRINOLqCY 



The field of de^elopii^ntal endocrinology encoopaeses studies of horaonal 
influence on growth and developaent, studio of growth factors', and 8tu41e8^;^ 
the developsent of the hy]»othalaaic<-pitultar7 axis in relation to the thyroid, 
adrenal glands, and gonads. / 

Treatnent of Brecocioua Riberty with LHRH Analogue 

Recentlya^roolsing treatasnt has bera develops for the perplexing condition 
known as idiopathic central precocious puberty in which young children, or 
even toddlers, acquire nature sexual organs and secondary sexual traits • 
Until now treataent of this psychologically and socially disrupting disorder 
has relied on the adninistratioa of aedroxyprogesterone or antlandrogens 
neither with satisfactory results* fUthin th» past two years asny cases of 
precocious puberty haver bm successfully treated with a syntlwtlc analogue of 
luteinlsing horoone releasing horwme (LBRB). The synthetic decapeptlde, a . 
superagonlst of LBBB, la aodlf 1^ at -^itlons 6 and 10 and has an increased . 
affinity for pituitary LBRB reeojptors and a longer half-life Chan LBRB, , 
Initial resulu are aoat encouraging in that patients* g<ma^tropln levels 
revert to undetectable levels , and their sexual characteristics regress to 
pre-pubertal status. No deleterious side effects have b^n observed. 

Shc-t Stature and Human teowth Bortaone 

The iomlnent availability of large quantities of blosynthetlc human growth 
horaone (hCT) represents a great acco^lishaent in the annals of m>dem 
endocrinology. From 1958 until 1982 the only treataent available for 
growth-hor«>ne-deficient children was hGH extracted from pit altar lea removed 
from huaan cadavers. This limited supply w sufficient to maintain growth in 
only about 1200 bCH deficient children per year In this country. Recently 
several exciting discoverlM have been made in the therapy of short children 
which coincide with the advent of blosynthetlc hGB. 

Plotnlck et. al. have identified a group of short children who are not 
demstrably deficient In hGB, but who have low levels of somatomedin C and who 
respond to the administration of exogenous hGH with accelerated linear 
growth. These investigators noted that biologically inactive growth hormone 
could account for their otwervations. Kowarskl has since^used a ( 
monoclonal antibodies directed against hGB to de»>n8trate the prei 
aberrant hGH in short children with this syndrome. Recently Van ^ 
have shown that short children with apparently normal hGH ant nori 
somatomedin C will respond to the administration of exogenous hGH^ 
accelerated llne^r-gr«^h. These discoveries about the ability of exogenous 
hGH to proaote^lnear girowth in the absence of demonstrable hGR deficiency, 
coupled with the availability of large amounts of blosynthetlc hGH, will prove 
beneficial in tim clinical oanageoent of short children in the near future. 

Congenital Adrenal Hyperplasia ^ 

New and colleagues have reported novel clinical, genetic, and biochemical 
aspects of 2l-faydroxylase deficient congenital adrenal hyperplasia (CAH). 
Their discovery of linkage between the genes of the HLA locus and 21- 
bydroxylase has made it possible In affected families to predict which 
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siblings are carriers and which siblings are genatically unaffected. By 
exaaining cases of genetic reeoabination betnem the HIA-B locus and the gene 
for 21-hydroxylase, it has bean established that the allele Bw47 is the one 
oDst comonly associated with classical 21-hydrosylase deficiency* This 
allele carries a relative risk of 15.4. Late onset ud cryptic forms of the 
disorder are associated vlth ganetie Barkers HLA,-B14» HIA-IHLZ, ami Properdin 
factor BfS. Individn^s vlth the cryptic form of CAH appear to be ^uble 
heterosygotes and carry one allele for classical CAB and one for cryptic CAH 



Genetics of Siyeptlbility to InsiOln-DBpendent Diabetea Mellitna (IPCM) 

Genetic studiJ^of faailies containing at least oi^ insulin-4epettdent diabetic 
have Bhom that non-diabetic siblings have an HLA type identical to that 
of their diabetic sibling run a risk of becooing diabetic 50 tims greater 
than that of children from mn-diabetic faailies* Barbosa et al studied oore 
than one hundred faailies eontaf.ning or aore insolln-depcndent diabetica. 
Thes^confimed that there ia a diabet«s-«aaceptibility locus in the HLA regimi 
of Quroaosooe 6* Morwver, th^ should that ths diabetes-emeeptibility gene 
exists in eztreaely tight linkage «ith HLA types D3 and O4* Children who have 
both D3 and antigena run a hi^ risk of becoaing diabetic even if no other 
faaily i^aber is diabetic* On the otter hand, children who carry HLA types 
B7« Dw2, or ra2 have relative risks for ISSM below 1*0. Genetic research such 
aa this represents a step toward the ultiaate prevention of insulin-depttident 
diabetes aellitus by providing a asai^ to identify those individuals who are 
Bost susceptible to Type I diabetes "^d by guiding genetic researchers to 
isolating the actual gene products of these protective loci. 

RESEARCH HIGHLIGHTS IN DEVELOFMSNTAL FHTSIOLOGT 

This program is concerned with the develo^nt of physiologic feedback 
pathways by which homeostasis is i^phieved in blood volune* blood pressure, and 
electrolyte balance. Recently, Haalyn et al reported sn important clue to 
explain the etiology of essential hg^r tension, i.e., peraanently raised 
arterial blood pressure not secondary to aay known cause. Tlwy deswnstratc^ 
the presence of an inhibitor of (lla'l> - Kf) AIFase in the plasoa of subjects 
with essential hypertension. ^Iieir data support the view that this inhibitor 
18 a natriuretic horaime secreted by hypertensive nibjects in increased 
quantities as a coafMinsatory mechanic to enhance sodivm excretion. It aay 
produce hypertension as a side effect- by increasing levels in vascular 
muscle cells, leading to net eccwmlations of intracellular Ca-H- and hence 
Increasing contractility. 

STAFF ACTIVITIES 

The professional staff of the Section represents the NICHD on a mrateir of 
groups and coamittees in both tte public ami private sectors. Dr. (^l^n 
Grave, the Section Chief, serves as the NICHD Representative to the-NIH 
Ifatrition Coordinating Comaittee* Dr. Grave also represents the Institute on 
the NIB Diabetes Mellltus Coordinating Cwnaittee as well as the Diabetea 
ttellltus Interagency ooorrfinating dmittee. W aerves ss an alternate 
ex-offlclo member of tne Hat3.onaj. Diabetee Advisory Board . In FY 83 a new 
trans-NIH ad hoc Workgroup on Inherited Metabolic MLeorders was formed. 
Dr. Grave represents the ulSBd on this workgroup, fie worked with other 
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Institutes* representatives to plan a U.S .-Japan research o>nferenra on this 
topic which^ was hei4 in Harch, 1983. 

Dr. Thorsten FJellstedt represents the HICHD <m the HIH Digestive Diseases 
Coordinating Comittee moA also is liaism to tlui U.S. -Japan Cooperative 
Blooedicai Scfmices Panel on Malnotritlon. Be serves as an alternate ex- 
officio mBahmt of tlw Bational Digeative Dlseasea Advisory Board. Dr. FJell-* 
stedt aervM as HICHD liaiscm represmtatlve to tlMi C^aittee on ifatrition of 
the Motlwr and Preachool Child of tl» Food and Nutritira^Board of the Hatid^l 
AcadcsQr o7 Scieacea. He also servoi aa liaison represen^tive to tYm 
Cwmittee on Mtttrition of the Aaerican Acadeaijr of Fe^iatin^s. Ihr.. Fjellstedt 
acts as the~!ltCfiD designated reprcwentative to the Board wKScientif ic 
Cottitfielors of the C^M-Children's Ihttrition Research Center In Bonstony-^ Xsvas . 
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NiaiD cKAwts m ccmMm active purimc jtare 1983 

NimtlTIW AMD EMOPCYMOLOCT SECTICM 









Research Cranes 


National , 
Research / 


Research 


Health Area 


L»&i; I. 


Total 

ReftcaLreh^ 


Research 
Projects 


Progran 
Projects 


RCP 
Awards 
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N^ntal Rdaidatkm ami 
Devietopineiital Disab ilities Biandi (MRDD) 

Theod(»e D. Tjossem, Ph.D., Chief 
FeVdekQyz,M.D. 
Peter M. Viei^, Ki.D. 
Telephone (301) 496-1383 

OVERVIEW 



' The NICHD, within the NIH, has primary responsibility for research and research 
training concerned with irontal retardation. This Interest la expressed 
categorically through the Institute's Itental Retardation and Developaental 
Disabilities Branch (MRDD) of Its Center for Research for Mothers and Children 
(CRMC). The MRDD Branch supports Research into the biological, behavioral and 
social processes which contribute to, or Influence the development of» 
retarding disorders. The Institute caaploys research grmt Bechanisns, supports 
special research facilities as the Mental Retardation Research Cedters 
(MRRC's)* disseminates scientific and public information, and provides contract 
support for research to accomplish its goals. The Institute's research 
prograoA and resources provide .research knowledge and understapjiing applicable 
not only to mental retardation but to other clpsely related developmental 
disabilities as well. 

The primary objective of mental retardation research is to develop and support 
research aimed at the prevention of mental retardation and, when this is not 
possible^ tp effect its amelioration. All bicmedical, behavioral^ and social 
disciplines capable of contributing to the understanding of the etiolcgy, 
epldoaiology, pathophysiology, diagnosis and/or evaluation, prevention, and 
amelioration pf mental retardation contribute to ^he mental retardation 
research effort. 

PROGRAM ACTIVITIES 

FINANCIAL SUPPORT 

As of June» 19839 Che Mental Retardation and Developmental Disabilities Branch 
(MRDD) supported 403 grant projects and contracts In the amount of $28,0139000. 
Table 3 shows the allocation of projects and funds In the major areas of mental 
retardation research activity which Include etlology/pathophyslology; 
epidemiology; diagnosis and/or evaluation; prevention; and amelioration. As In 
past years p basic studies concerned with the etiology and pathophysiology of 
mental retardation syndromes were supported at a level of $15,446^000 and 
constitute the major concentration of Branch effort. The second largest 
concentration of Branch support Is In the area of diagnosis and/or evaluation. 
Here, 120 projects were supported In the amount of $8.2 million. 

The MRDD Branch places priory reliance upon the research grant mechanism to 
accomplish Its research objectives. For this reason, only one contract In the 
amount of $52,000 was supported in FT 1983. Details of this contract are 
provided at the close of this report. 
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RESEARCH TRAINING 

Twelve institutional training grant awarda and 2 f«110f»alil|> aiiarda 
totaling $1,463 Billion vara tupportad by tha Branch in FY 1981 (Tnbla 3). 
This rapraaents a daelina fr<» FT 1982 vhan tha Branch anpportad a total of 
sixteen training grant awarda. Branch anpport of raa«areh erainiag in 
evenly diatributad batwean tha bioaadlcal and tlia bahawioral nnd aocUl ^ 
sciencaB* and aooa training granta give a^haalB to itttardiseiplinary training. 
Branch prograsBing af forta are currently directed toward expanding anpport of 
interdiaciplinary training. 

MENTAL RETABDATI(8I RESBABCH CENTERS (lOtRC) 

The Branch has adminiatrativa raapmibility for tha Itentai Bat^^tion 
Research Centers— 12 in nuober-^onstructed imder'the aot&orlty of P.L. 88-184. 
The MRRC*8 were conatnictad to condaec raaaarch and r«aeareh training in aantal 
retardation and related aapacta of hoaan davalopMat. Itadar thm fXVviMioa* of 
Che Act. Che centera contracted to uaa tha faeilitlaa for thair intandad 
purpose for a BinimaB of 20 ysara. On average • tha ccntara hava now cMplatad 
abouc 14 years of this obligation. 

_ • 

The MRRC^s form our nation* a najor raaaarch reaouree for tha isvaatigation^of 
the problrai of sental retardation in all J.ta aapccta. In kaaplng with tha 
nulciple and diverae cauaea and tha coi^lex nature of thtf probUn* tha cantara 
bring Co chis research^ and raaaarch training attcarpriae a strong e^ability for 
Dulcldlsciplinary and collaborative raaaarch batw^ tha bioBSdlcal* bahcvioral 
and social sciences in laboratory and field aetcingi. Tbrmi^ thpaa efforts* 
the centers have cdntributed increasingly to an tn^aratandiiig of tha etiology 
^nd pathogenesis of ^tal retardation a^^ related centtal. narvena ayotea 
disorders and to prograaa of prevention* treataaat and oaallOration. Although 
a significant portion of the reasareh portfolioa in tha emtara eonaiats of 
basic studies fupdasiental to an onderatandlng of blologleal and bahavloral 
processes in aniaal and human organiMBa* conaidarabla attention^ ia direct^ 
coward seeking solutions to practical iaauae and problaM. Ihnat Inveatlgators 
In the centers are exploring the impact on retarded davelopmant of 
deinscitutionaliaation, nonBallsation, mainatraaaing* tmA various forma of 
coBsunlty placement. These efforts are expected to provide an aaplrlcal baae 
for large-scale intervention and amlioration progrsma in the ystara ahead. 

Research In these areas is made possible by the vigorous outreach activitlaa of 
center scientists, administrators* and conmunication apacialista to coanunity 
education, health and social service ayatema. Tn addition, moat of tha centers 
have very close working relationships Vith public or private reaidentlal 
facllicles for the mentally retarded which permit acceaa to aubiact populationa 
and Che development and evaluation of enriched environmental aettlnga. As a 
consequence of these studies and others in coaBunity-based preschool and 
day care programs, models for effective intervention are being developed and 
applied in many coBBunitias and school systems throughout the country. 

The range of research studies being conducted in the MRRC*s encompasses every 
known asjor dimension of the problem. This concentration of activity ie 
supplemented by the work of investigators located in other unlveralties, 
agencies, and research settings. The activities described in the section which 
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Tabl« 3. 
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follmra represant a few of the research accoi^lishBients and highlights froa the 
Branch portfolio during this fiscal y«ar. 

RESEARim HIGHLUmrS 

The broad scope of research activities supported -by thn Broach precludes 
conplete reporting. The selected research highlights uhlch folIo«i organised 
under the rubrics of bloaedlcal and behavioral and social sciences research* 
are provided to Indicate, the broad nature of the Branch effort. / 

BIOMEDICAL RESEARCH 

Dovn SyndnwMi 

The Incidence of Down ayndriMM (D.S.) has been decreasing for the poet several 
years. In 1960, the incidence was 1.33 cases per 1,000 births while in 1980 
the Incidence wee 0.73 per 1,0CK) births, a drop ih frequency of ^Althou^ 
prenatal diagnosis of high-risk pregnancies and elective abortion contributed 
some to the drop In InddMce, draographlc shifts In the U.S. i^pulatlon have 
contributed more to this decline. ^ « 

It Is a well known aiMl universally accepted fact that the Incidcoice of D.S. 
Increases Vlth advancing lutemal age« particularly at age 3S and over. The 
ntanber of babies bom by woaen In this age group dropped froa 10. 8Z In 1955 and 
1960 to 4.6Z In 1980, a decrease of about SIX. But this tmd will probably 
change. In the foreseeable futi|ire. The number of woaen 35 years of age or older 
Is Increasing. Census Bureau projections show that the feaale population in 
the 35-44 year group peaked In 1960 to 34X. The mmber of wmmu in this age 
group has been going up since 1970, when the proportion dro^wd'te an all-tiae 
low of 24. 7Z. In 1983, 27X oVwman are between 35-44 years and it is 
projected to increase to 33X in 1990. It can be anticipated ^hat the 
incidence of D.S« will go up, with a concomitant increase in the request for 
■id-trlBesteamlocentesis or first trioester diagnosis Using placental 
biopsy. 

For the past five years, HICHD has been supporting a project which deals with 
the develoiment end distribution of an animal wod^l for genetic disorders with 
partlTcular emphasis on trisc^ 21 (Down syndrcnse). The use of TOuse models for 
cytogenetic defects is based on the assua^tion that, although the exact 
clinical manifestation may not be the sa8», the mechuiiras for the production 
ofabnormalities probably are similar. The development of such an animal model 
vowould allow many studies Which will be difficult to carry out in man. 

The mou^e model for D.S. is raialler than its nonwl littermates, has a high * 
frequency of congenital heart defects, small and less cellular placenta, a 
smaller brain i^ich is also less cellular, and flattened base of the skull. 
Distribution of the miaal model will continue to facilitate anatomical, 
^d>ryological, and biocbemical stud^s. Behavioral dtudles on the i^use model 
are planned in the future. / 
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Phenylketonuria (PKD) 



Phenylketonuria Is a genetic disorder In «rhich the affected persons are unable 
to metabolize phenylalanine* an iad.no acid i^lch Is essential for normal growth 
and development. It la associated with severe sental retardation, behavioral 
probleaSf epilepsy and other signs of neurological iB^alnsent. The Institute 
is supporting a collaborative study to detetBlne the effect of diet 
discontinuation on the developsent of PKD children who had been on a 
phenylalanine restricted diet since infancy. At age six years* with parental 
consent* each child was randomly assigned to either continue on the diet* or to 
discontinueand be free to eat a normal diet. At the age of 8 years, the IQs of 
chlldrenwfao stayed on the diet are comparable to the IQs of their non-PKU 
siblings, vhlle the IQs of those vfao discontinued the special diet were 
significantly lover than their normal siblings, as shovn in the following 
table: 



Eight Year WISC 



6 Verbal Scale 



\ PKU*s @ 8 years 
Sibs 9 8 years 



Continued on Diet 



Discontinued on Diet 



Mean I. Q. p value Mean I.Q. p value 



103.1 
102.3 



.803 



98.0 
108.1 



.001 



Performance Scale 
PKU*8 § 8 years 
Sibs § 8 years 



103.8 
103.8 



.990 



98.5 
111.1 



.001 



Full Scale 

PKU's @ 8 years 
Sibs @ 8 years 



103.7 
103.3 



98.1 
110.5 



.001 



The investigators concluded that despite early and optimal treatment, high 
phenylalanine levels after age 6 years do represent a risk factor to which many 
of the FKU children who discontinued their special diet are vulnerable. The 
Investigators recommend that children with PtCU be maintained on a 
phenylalanine-restricted diet through adolescence. Since some children who 
discontinued the diet have maintained or achieved even higher IQs (compared to 
their IQs before the diet was discontinued), individual differences need to be 
considered in deciding whether or not to discontinue the diet. 

An emerging problem that NICHD is currently addressing is the effect of high 
levels of phenylalanine during pregnancy on the developing fetus. Since PKU 
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vomeihvho are tsaintalned on a normal diet during pregnancy are known to be at i 
high risk to give birth to physically defective and mentally retarded babies i 
the Institute will soon initiate, through the contract mechanism, a clinical 
trial on the effects of phenylalanine restriction administered prior to and 
during conception on pregnancy outcome* 

Another investigator, vho is parti ally s upported by MICHD, proposes to Isolate 
and characterize the human phenylaOanin^HAgrdroxylase gene (the missing ensyme 
in FKU) using recombinant DKA technology. This Investigator ^&»«,4jUready 
isolated the ccmtplementary DNA from rats and a human subject. He vixis,,conq^ 
the structural organisation and nucleotide sequence between the cloned n^)!«^ 
and defective gene. The investigator will uclllze the Infozmatlon obtained 
from these studies to develop a single and reliable genetic mapping method for 
carrier detection and prenatal diagnosis of PKU. The phenylalanine hydroxylase 
gene has been tentatively "mapped** on chromosome number 12. 

Neural Tube Defects (NTD) 

Neural Tube Defects (anencephaly , encephalocele , spina bifida) constitute one 
of the m^st common congenital abnormalities and are generally accepted to be 
caused by genetic and environmental causes. Preliminary results from the 
United Kingdom, where the incidence of NTD is higher compared to the U.S., suggest 
that multivitamin supplementation during pregnancy of won^n with ^J^istory of 
previous NTD births significantly redvced the recurrence rate of Nffwhen ccmpared 
with unstop lemented lujthers. Because of the non-random assigm^nt of subjects and 
controls, the results of the study are open to question, especially since the 
supplemented group' included a disproportionate number of vcm&n frcm high 
socioeconomic status. To correct the deficiencies in ^search design, the medical 
Research Council will initiate a randomised clinical t^til in the United Kingdom. 

« 

NICHD is currently supporting a project dealing with the prevention of NTD by 
folate supplementation prior to and during pregnancy in the golden hamster. 
This animal model has a 17Z spontaneous rate of occurrence of NTD. Preliminary 
results based on a limited number of^.aniraals suggest that, .within a given dose 
range, folate supplementation can reduce the Incidence of NTD in this animal 
model. 

The Institute recently convened a group of consultants with expertise in the 
various aspects of NTD. The purpose of the workshop was to discuss the status 
of the science in this field and to provide guidance to Institute staff on 
potentially fruitful research approaches. It was the consensus of the group 
that NICHD should address basic research problons relevant to NTD, including 
the use of animal models, neuroembryology, and biochemistry, particularly 
involving folates, other vitamins, and trace metals. The group felt that, 
instead of embarking on a clinical trial, NICHD should assess the outcome of 
the controlled clinical trial soon to be started in the United Kingdom. 

Krabbe's Disease (Globoid Cell Leukodystrophy) 

Krabbe's disease is a hereditary neurologic disorder characterized by 
irritability or hypersensitivity to external stimuli beginning in early infancy 
and rapidly progressing to rigidity of the body, hyperactive reflexes, 
swallowing difficulties, and failure of normal motor and Intellectual 
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developffle^^^.'-fhe condition is caused by the absence of the enzyme, 
galagMCffebroside beta-galactosidase. Patients rarely survive beyond the second 
year. There is no specific treatrasnt for affected patients but prenatal diagnosis 
is available by deiu>nstrating the absence of the^^^^yne on cells obtained froa 
amniotic fluid. 

In 1980 a group of investigators from the Jackson Laboratory in Bar Harbor, 
Haine described a outant »>use which they called the "tvitcher," In the 
initial report, the presence of globoid cells in the miuse suggested that this 
was an anatoaically true TOdel of Krabbe*s disease. A group of scientists from 
the Mental Retardation Basearch Center at Albert Einstein College of Medicine 
subae^uently demonstrated a genetic deficiency of the ensyme in the '*twitcher'* 
mouse. Thf same investigators clearly shoired that, the affected animal, the 
carriers, MA normal mice can be dljstinguish^ biochemically, even before clinical 
signs become evident, by the a^mnt of etbyfl^ obtained from clipped tails. These 
findings vers further confined by measuring etaym levels in brain and liver 
tissues. These scientists also succeeded in maintaining tissue cultures of spinal 
cord obtained from the mutant embryos. The spinal cord developed and started . 
myelinating normally. Then, evidence of ^elin degmeration appeared aroimd 35 
days. Although the myelin degenerated progressively, the spinal cord in culture 
survived for three months, such limger than the life span of the affected mice. 
Since the tissue culture eitviromrant can be manipulated experimentally, the system 
>^ is expected to provide a useful tool for future trials of ensyme supplra»ntation. 

Prematurity in Primates; Causes, Effects, Prevention 

A group of behavioral and biomedical scientilsts at the Child Development and 
Mental Retardation Center at the University of Washington is engaged in a 
collaborative project to identify factors %»hich contribute to offspring mortal- 
ity, prematurity, and delayed or retarded growth and behavioral develov'ient. 
Their observations indicate that certain groups of monkeys have either a high 
or a low risk of reproductive failure. In order to study this phenoronon 
further, they use a rat rabryo culture technique developed by a collaborator at 
the University of Connecticut. Rat OTbryos were Isolated after nine days and 
cultured for 48 hours on serum samples from female monkeys with Histories of 
infrequent or frequent; fetal wastage. All serum samples were obtained from 
monkeys bred at the Prlxoate Field Station at Medical Lake, Washington. The 
samples were coded and the reproductive histories of the donors were not 
disclosed until the embryo culture test was completed and eval«iation of the 
embryos was made. The serum classifications coincided with the reproductive 
histories of the donors for 8 of the 12 low-risk breeders and 12 of the 14 
high-risk breeders. This project provides an opportunity to search for a 
possible relation between reproductive history and serum teratogenicity. The 
investigators conclude that these results would be expected if such factors as 
endocrine dysfunction, immunological Incompatibility, nutritional deficiencies, 
and chronic infectious agents — vhich are implicated in human fetal 
wastage — cause comparable problems in monkeys. !> j 

BEHAVIORAL AND SOCIAL SCIENCES RESEARCH 

Early Identification of Risk Infants 

The first step in treating retarded individuals is identification of those who 
are at risk to develop handicapping conditions. Behavioral researchers have been 



ERIC 



developing methods to assess individuals suspected of having a variety of handicaps. 
It has long been thought that early identification may lead to early treats^nt 
which luy avoid the develof^nt of serious handicaps. In one laboratory at the 
MRRC at Albert Einstein College of Medicine » scientists have been studying very lov 
birthvelght infants • a group thought to be at great risk for developmental 
disabilities. These Investigators have been measuring brain responses to 
different classes of sotmd stimili (auditory evoked potentials) in Inf^ts vith 
normal blrthveights ccmipared with those of very low birtfaveight Infanl^. They » 
find that the lov birthiroight infants show less mature responses to t»i sounds 
until three months of age* This transient delay in maturation of the cortical 
areas concerned vith the acoustic analysis of speech sounds might Interfere 
with the develoi^nt of auditory processing. This might account for the higher 
incidence of language-related cognitive deficits often observed during the 
school years in high risk infants. It is expected that this technique might be 
used to identify Infants who are at riak for specific disabilities in auditory 
processing. 

Another research team has been studying a group of low birthveight infants 
into the early childhood years. This group of infants cam^ from both middle 
and low income families. It was found that» although there were no differences 
between the two SES groups prior to the second yearn by age 3 1/2 marked 
differences In IQ were detected* The low SES children showed a high proportion 
of borderline and retarded levels of performance. In addition* 30Z of the 
entire sample showed severe behavioral /motional problems by age 3 and 4 and 
these problems seemed to be associated with low IQ. Since the effects of 
maladjustment and social class are believed to be additive » all maladjusted low 
SES children were significantly retarded at 3 1/2 years whereas equally 
disturbed middle class children showed normal IQU. These findings suggest further 
that low income children who are also at risk biologically are at greatest risk for 
retardation and developrontal disabilities and should be the target for early 
intervention efforts to ameliorate their delayed development. 

At the University of Sorth Carolina MRRC. researchers have developed an 
assessment Instrument for handicapped Infants and young chlldrenp the Carolina 
Record of Individual Behavior, ftore than 360 children under 6 years with 
various handicapping conditions were administered the scale. The scale has 
been found to be suitable for use with mentally retarded, orthopedlcally 
handicapped and auditorily handicapped children. Through the identification 
of strengths and deficits of the individual child « the scale may be useful 
for planning and evaluating Intervention efforts. Other researchers supported 
by the MRRC Program have been developing techniques for the identification of 
specific neuromotor problems associated with speech motor control. This 
Includes the development of a national facility for speech motor research 
using X-^ray mlcrobeam technology. This facility will make possible assessment 
of speech movements » muscle activity, aerodsraamli and acoustic signals 
simultaneously without the dangers of high radiation exposure associated with 
earlier techniques. The research facility is expected to greatly enhance research 
efforts into the speech deficits associated with mental retardation and devel-- 
opmental disabilities. 



Perceptual and AtteatloaaX Processca 

Attentional proceases are ^sic for the development of Intelligent behavior. 
In one laboratory at a KBRi^an investigator is studying how input from the 
senses is affect^ by atte^ion. She uaea aeasures of attention such as heart 
rate slowing and direction of gase which can be studied In handicapped as well 
as normal infants. Recently, she found that when attention is focused ou one 
kind of stimulation, acoustic or visual, it affects M response to other probe 
stimuli. Bye blinks elicited by acoustic probes were lari^r during listening 
and smaller during looking. The reverse was true for blinks elicited by visual 
probes. The effects were exaggerated if the focusing stinulation was w>re 
interesting. Since eyeblinklng is a brainstra reflex, the findings show that 
attention can filter input biy low level modalities. This ability is present in 
the normal infant as early as the 16th week of life. Since many retarded 
children appear to have problois in focusing their attention, these findings 
may have relevance for understanding how attentional processes regulate infor- 
mation processing early in the lives of retarded children. ^ 

In some of the KRSC's investigators engage in research on basic processes prior 
to undertaking studies with handicapped populations. One such investigator has 
been studying infant perception of "biological motion**. When a saall nuaiber of 
lights are placed on the liad>s and joints of a Bwving person, the motions of 
the lights (biological motion) are sufficient to enable adult observers to 
perceive immediately the activity of the 8»iving person. This perception of 
biological motion has been suggested as afa innate capacity of the visual system 
rather than one acquired througli ea^rifoice. As a test of this hyiK>thesis» 
this research team conducted three experiments to study s^isitivity to biologi- 
cal motion in infants. Three groups of Infmits were tested at 2. 4, and 6 
months. Results of these experiments indicate that sensitivity to biological 
motion patterns becomes evident in Infants between the ages of 4 and 6 months. 
These results suggest that the TOchanina resfNmsible for such sensitivity is 
largely intrinsic rather thai^ acquire slowly through experience. Neverthe- 
less, it is not obvious why the youngest infants did not exhibit this sensi- 
tivity. Perhaps a postnatal period of growth is required before such a mecha- 
niffiB beccnues functional. These experisMmts may contribute to the growing 
knowledge base about Innate and experientially based capacities. The;r certain- 
ly add to our understanding of the craiplexity of perception In young infants 
an^ might contribute to the develoj^ient of techniques for identifying handi- 
cai^ped children at the earliest ages. 

Learning and Cognition 

For many years, investigators engaged in research on learning studied the optimal 
conditions for presenting material which is to be learned. Nevertheless, such 
experiments were never carri^ out using severely handicapped children* One group 
of investigators In NRRC recently compared the effects of three types of sequencing 
of learning of cognitive and luitor skills: massed, distributed and spaced practice. 
Students living at home and those living in institutions were compared. Results 
indicated no differences for those living in^nstitutlons. Students living at home 
however, showed superior performance for tricb.8 distributed over several days when 
compared to the other two types of sequencing. These results will contribute to 
the technology of Instruction for severely handicapped learners. 
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One of the most Important problcos to hm solved by researchers studying 
learning and cognitive processes is that of transfer from probleas which are 
specifically taught to siailar ones nhich are noi taught. One team of 
researchers supported by the MROD Branch has been studying this problm for a 
nuaber of years. In the past they have investigated how the children go about 
solving ptbbleas presented to them by asking the children to verbalise the steps 
they went through to solve the problow. Using this inforaation iraa earlier 
studies, the researchers designed tasks in Which they provide help in the font of 
hints, clues or questions which will lead to correct solution of the problean. 
Host recently they have developed learning tasks in which they can pystsBatically 
vary the complexity of the learning tasks aod the degree of transferability of 
learned infonaation to new tasks. They have approached this probloK by studying 
children varying in chronological age as well as learning ability. Thus far. 
they have found that younger or lower ability children show difficulty when they 
Bustmake flexible use of learned information. In one atudy of retarded children 
ranging in age from 8 to 11 yeara of age they found that morm than half of the 
children were not able to learn to criterion. However, the children who did show 
learning did so with less help than younger non-retarded children. They were also 
able to show greater tranafer than the non-retarded children. It is not yet clear 
why the retarded children showed this superiority of perfonasace. The research 
team Is presently following up their fillings in order to further illuminate the 
process used by the retarded learners to solve the probleira so efficiently. 

At the VaiMlerbilt University MSSC. a team of researchers have been studying 
the learning process of slow learners in fifth grsde. These investigators 
conducted two experiments in which they cta^ared poor learners with successful 
learners using text material that varied^ in how much information was contained 
In the passage to be learned. They found that the ^r learners given the 
explicit passages remembered as much about the material as the successful 
learners did. However, the poor learners did not show any transfer to less 
explicit passages. In a second experi^nt, the poor lesmers were given 
focused training and were found able to learn when tested with unexplicit 
material. This suggests that by modifying the material poor learners are 
expected to master their performance and their ability to learn can be greatly 
enhanced. The researchers refer to such enhsnc^ material as **con8iderate texts**. 
The findings also indicate that the trainijig procedures they have developed, based 
on Feuersteln*8 "instnsKintal enrichment program*' could be extended to many aspects 
of school curriculum to improve the learning ability and performance of poor 
learners • 



At another MRRC, University of Kansas, researchers who have been studying how 
retarded adolescents learn have come to similar conclusions as the previously 
described findings. In this laboratory, the investigators found that if they 
modify the material to be learned to fit the capacity of the learners, some of 
the retarded children performed at the aama level as a group of nonretarded 
learners using more cc»q>lex material. These researchers discovered that among 
both retarded and nonretarded learners there were subgroups who showed 
coaparable proficiency in learning. These investigstors are presently following 
up their earlier findings to discover ^Aiat distinguishes those children in each 
group who show high performance from those who show poor performance. 
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It !• of Intercfft to note that research supported by the MROD Brandbt In cogni- 
tive processes h«a been progressing steadily. In the next few years, research- 
ers studying cofpiltlve processes smong retarded children vlll be In a position 
to reconBood specific atrategiea for teaching retarded children. The 'three 
laboratories which vera referred to above are oaong those which have been 
flMfving toward aoklng iaportant breakthroughs in twderstonding how retarded 
children learn and henee how to best optimise their learning. 

Amelioration and Treataent of Retard«l Children 

Among the resMrch progroas supported by the MBOD Branch, several are. aimed at 
smell'oration of handicapping conditions. These range from brood band inter- 
ventions designed to prevent mental retardation in groups at risk for cul- 
tural-familial retardation to very specific treatmmts focused on particular 
developmental problems. Several of these will be described below. 

An Interdisciplinary team of researchers at the University of Washington KSSC's 
studied the effect of developMntsl tterapy on TOtor-l^aired children ranging^ 
in age from 3 to 15 years. Study participants were affected by mental retar- 
dation, autlmi and seviire cooninication disorders but no knowrf neuronnscular 
impairments. They wera assigned at random to a once a week treat^it* thrice a 
week treatment or no treati^t. Sesults indicated that there were no differ- 
mcea between the two treatment regiaras though both treatmmit groups showed 
gains in gross motor performance more than four tisoBB that of the control 
group. This study indicates that significant decreases in motor impairment can 
be obtained with only weekly therapy sessions. In times of limited profession- 
al resources, findings such as these are important in guiding how to allocate, 
treatment reglnrains a&»ng those needing such services. 

A research group at the Vanderbilt University MSRC coapleted a study testing 
the effects of semicircular canal stiimilatlon on fl»tor developiuaat and 
stereotyped behavior in develofmentally delayed infants. The semicircular 
canals are Bensltlve to body motion and provide cues regarding position of the 
head and body. Uhen the body exirarlences to t ion in any direction, receptors 
In the semicircular canals and other organs contadUilng fluids are stlsailatedir 
It was hypothesized that providing stimulation of these receptors (vestibular 
stimulation) would foster the accelerated development of n»tor ability and 
the decline in stereotyped movement often aeea in retarded children. In this 
study, the infants were rotati^ in a motor-driven chair at a velocity of 
17 rpm for 10 minutes dally over a period of 2 weeks. Standard motor and 
reflex measures were taken before, during and after the rotation treatment 
period. Daily observations were made of the infants' stereotyped miv^ents. 
Results of the study indicated that all of the infants in the study showed 
improved motoi! and/or reflex behavior as well as some smelioratlon of the 
stereotyped movrannts. These changes were attributed to the vestibular stimu- 
lation. Currently, these investigators are expanding their study to learn more 
about the effects of vestibular stimulation on infant behavior. 

At the University of Morth Carolina HRSC researchers have been studying the 
effects of a preschool educational intervention program on low incos^ children 
\Aio are thought to be at risk for mental retardation. As part of this project, 
hig^-risk children who had been exposed to the intervention were compared with 
higb^isk children who were not given the intfi^rventlon and a low-risk 
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coBparlson group with regard to their beliefs In personal control over acadralc 
success. Among the hig^-risk control children no relationship vas found 
between belief in personal control and academic success^ In the other two 
groups the relationship was found to hold. These results support not only the 



environments in establishin^xelations asKmg beliefs in personal control, 
subsequent goal directed classroom behavior and achievement outcomes. 

Personality and Adaptation 

One of the important criteria used in Judging whether a person is mentally 
retarded is adaptive behavior* Individuals who score lew on tests of 
Intelligence but show normal adaptation are usually not labelled as being 
retarded. Thus.it is important to have psychomtrioally adequate ways of 
aessuring adaptive behavior. An investigator at one of the MBRC*s has recently 
developed a new scale to measure personal competence in iMntally retarded 
individuals. The Personal Con^tence Scale is a 20-item instrument designed to 
assess competence of mentally retarded adults* This broad bandwidth measure 
provides scores on three factorially derived scales as will as a total score. 
The three major dimensions of personal con^etence delineated were adaptive • 
cognitive and affective competence. These 8»asures proved to be good predic- 
tors of both IQ and other measures of adaptive behavior. The advantage of the ^ 
new instrument is that it can be administered quickly snd provides a concise 
measure of personal co^etence. The developer of this instruront is continuing^ 
to study the usefulness of the scale for improving the adaptive behavior of 
retarded adults. 

Community and residential rehabilitation programs eacperience considerable 
difficulty In providing effective treatment of irantally retarded adults with 
emotional and behavioral disorders. Of these disorders, conduct difficulties 
Involving verbal and physical aggression, problems of temp^ snd anger control, 
and related disruptive outbursts have been aowng the most resistant to change. 

The effects of a self-mcmageMint intervention progrimi have been evaluated with 
groups of mentally retarded adults who present high-rate chronic problem of 
conduct in a vjc&^iotS^l training setting. This program was developed and 
evaluated by researchers in one of the MREC*s. This intervention program 
teaches skills of self -Instruct ion, self -monitoring, self -evaluation, and 
self-reward. The rationale for the program is to provide the mentally retarded 
adult with alternative behaviors which are incompatible with the conduct 
difficulties. 

Results of the initial study demonstrated the effectiveness of the self- 
management pTogrra in eliminating high levels of verbal «aggressiveness. 
The gains in treatsMtnt were maintained for at least 6 months after the end of 
the program, ^hese findings suggest that mentally retarded persons with 
chronic high rates of behavior problems may be suitable candidates for 
cognitive behavior therapy Intervention programs. The intervention program and 
evaluation study are presently being replicated at a training and evaluation center 
in Arizona. 
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Social Procgsaee 



It has long b«en recognlssd that retarded children, in addition to their 
United intellectual capacitiea, mayalflo have difficulties in interaction with 
other people. Several reaearchere supported by the MBDD Branch have been 
studying how handicapped children interact vith one another and vith non ' 
handicapped children. One group p£ researchers at a MA&C have been conducting 
a series of projects designed to understand how best to Inprove the social skills 
of handicapped children. One of the strategies they have explored is to train 
normally developing preschoolers to initiate interaction with handicapped peers. 
Following an experlnent in which they were successful in increasing the Interaction 
• ' . of the socially withdrawn handicapped children, the investigators conducted an 

experioent in Vhlch the Intervention agent was also handicapped. Results of these 
experinents revealed that both noraally developiii!^ and handicapped age-peers can be 
used effectively to Increase the social behavior of hai^lcapped children. As^rwith 
adult-fitediated interventions, no spontaneous aalntenance and generalisation effects 
were obtained with the peer social initiation technique and the lack of appropriate 
social atimm in their educational settings probably was responsible for 
aain^:aining withdrawn social behavior. The investigators conclude that three 
factors aay serve to lialt oaintenance and generalisation: the predominance of 
socially unresponsive children In the classroom, a well-established friendship 
<«K netrork and a history of negative social contact between target children aiul class 
peera^ 

Fanlly Processes and Interaction 

The influence of family factors on the development of intelligence in children 
at risk for mental retardation has been of interest to researchers for many 
years. Scientists at the MRRC at the University of North Carolina studied 
children at risk for sociocultural mental retardation from birth to four years 
of age. Hatemal IQ was aasessed prior to the child's birth and children's IQ 
and home environments were assessed at regular intervals during the first four 
years of life. By examining the influence of each of these factors separately, 
it was possible to determine their relative contrilmtion to predicting the 
child's IQ at age four. Results indicated that as the child got older, the 
influence of thn home environment including such factory as stimulating toys, 
nin&er of books and maternal interaction, grew relative to that of . the mother's 
IQ. This suggests that the quality of the hc»» environment during the first 
four years of life is important in predicting the child's intelligence in 
families in which the child is at risk for sociocultural mental retardation. 
These findings mean that it may be possible to modify the horo environment in 
such a way as to prevent or ameliorate sociocultural mental retardation. 

At the MRRC at the University of Wisconsin one investigator has been studying 
stress In families with developmental ly delayed children. This researcher has' 
postulated periods of increased familial stress during important transition 
periods in the child's development and in the support services network (e.g., 
entry into school^, placeirant outside the home). 

In one study of parents' vs. professionals' accounts of parental adjustawnt 
to a mentally retarded child over the life cycle, professionals significantly 
underestimated the impact of Ctansitions in later life. A subsequent study 
examined the stress levels experienced during the onset of adolescence and 
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around the ooset of young Adulthood. It vaa found that these tvo transition 
periods were Indeed experienced as B»re stressful than vere earlier periods. 
Research in this area Is continuing in order to identify ways to ease the 
stress for the f sallies during tfit nest difficult periods of the retsrdsd 
child's life. Other scientists in other MRRC'a have slso been studying how 
families v^h s retarded child experience and handle the stress associated 
with the child's condition. 

Language and CoaBamicstion Processes 

Many mentally retarded children are first identified as such when they fail 
to develop nomal language early in their lives. It is therefore of great 
importance to understand how young normal and retarded children learn to 
cofosunicate. In the past » research on com&ualcatlon processes have led to the 
development of alternate language systems for handicapped individuals who did 
not have the capacity for normal speech. 

One study at the MRRC at the Oniversity of Wisconsin investigated the 
communication skills of 130 mentally retarded individuals ranging in sental age 
from 8 months to 7 years. The purpose of the research was to examine how 
retarded children develop language. The researchers also focused onr the degree 
to which the intellectual llaitstions of their study participants were related 
to language difficulties. The findings revealed delayed language comprehension 
In 17% of the sample and delays in syntax arong alswst half of the children. 
The researchers also analyzed the diversity among a subssmple with regard to 
language development. Three patterns of language development could be Identif iedi 
delays in both speech production and comprehension; delays in production only; and 
language functioning consistent with cognitive level. These three patterns ate 
important to distinguish because they suggest very different approaches to 
educational planning and ffi&elioratlon of the language difficulties among retarded 
children. 

This same research team has made a major breakthrough in the methodology used 
to analyze language. One of the most powerful tools for identifying language 
disorders in handicapped Individuals is the free spesch sai^lef actual exmples 
of chlldr«n*8 storytelling and conversation that ca? be analysed for devslopBsntal 
linguistic level an4 specific problems. This srae tool is ths most ii^ortaat 
one for determining therapy goals and evaluating their achieveront. Ordinarily, 
such analysis of language transcripts takes a very long tism and a great deal 
of effort. This severely limits the available resources. After four years* 
these researchers have perfected a coiqmterlzed system for analyzing language 
samples. The technique, Systematic Analysis of language Transcripts (SALT) can 
be carried out on a mainframe computer or on a micro-coaster. This technique 
will make a valuable contribution to those studying normal language development 
48 well as that of individuals with comsunlcatlon disorders. 

Behavior in Residential and Comroinity Settings 

A large number of mentally retarded persons still reside in state operated 
institutions. One of the biggest problems In these facilities as well as In 
other institutional care settings is the rate of staff turnover. It is clear 
that the continuity of care in any service delivery system is an important 
ingredient in the provision of high quality care. Tvo investigators froa the 
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V«nd«rbllt OnlverBlty MRRC h«v« b««ii Btudyliig tW ptoblta of •taff turnover 
in • fluaber of iMtltutloM for thm MnCally rttardad. I» ?»• •^"J VJ«^i a 
dlMovorod that voluntary ataff turoovar iaeraaaad during tho f Irat 8 to Xt 
wtofoUomng initial appolntaant but lavalad off thanwftar. Aa a raault of 
intervlmia with dapartUiS «ployw. thay laamad that "•^^PJ^^!"**??*?, 
to atam from a ■iaimdaratattdliig of nhat aaployaaa Initially aspaetad fron their 
Joba and the actual daaanda of the Joba. to order to reduce th^ enceaaive 
high turnover rate, the reaearchera developed two interventiona. to one caae. 
allritten Job preview containing realiatic and candid ^^w^P^f*"; ^^^A 
characterUtice vaa given to U9 proapective aBployaee and withheld froa 19 
othera. The aecond interventiw coaaiated of preaentiag the aaa» . 
aa m the written previepia aa videotape preeentatlona to 3« proapective «i*loyeea 
and withholding the inforiMtlon fr«a 82 othera. to order to f^^^* ™ 
effecta of theee interventiona, attrition waa ownitored doaely for 9 oontha 
following initifl «vloyii«it. Baanlta indicated that both ^^^f^^J^J?" 
produced aoae inprovraent to turnover ratea. Theae reaulta augg«<t that aooe 
but not all of the turnover to ataff of inatitutiona for '•^•'J^^P^*!".^*;, 
be averted by providing realiatic Job previewa to proapective baaic-care ataff. 
Research such, aa thia etudy la eaaential to order to conttoue to iaprove the 
quality of life for retarded peraona living in institutions. 

STAFF ACTIVITIES 
Forward Plan 

In fiscal year 1983/ the Branch initiated action to develop a forward plan to 
guide its research prograa»ing effoirts. Stoteen cMoaltteea were eatabllshed to 
address research needs and opportunities in najor areas of reeeareh activity 
relevant to nental retardation research, lach f ™, 
auton«8y to naae the «»bera of his or her coanittee. Theae comnittees ^ij 
probles^ in their assigned research areas and develop an initial report. These 
reports will be circulated between coonittees and consensus sought as to the 
research actions and Inittotives which should have higheat priority in Branch 
progranaing. Consuner (user) groups will also participate to the planning 
process arwill concerned Federal agencies. A final report will be prepared 
and presented to the Hational Advisory Child Health and Hunan Development 
Council at Us January, 1984 tweting. It is anticipated that J^*«^J'*8 ^ 

process will continue toto subsequent years with revision and updating of the 
forward plan occurring each year. 

Publications 

gnvtronm ents and Behavior , the 12th publication in the Mfental Retardation 
Research Centers Series, was published this year. Learning and Cognition In 
the Mentally Retarded , a publication based upon a Branch supported conference 
oh ttmt subject at the George Feabody MRRC at VanderbUt University, is currently 
in press and will be the I3th publication in the MRRC Series. 

Conferences and Workshops 

— ^ 

The Branch conducted two conferences in FY 1983. One. held in Bethesda In April 
1983 addressed research issues concerned with the Fragile X syndrome. The second 
conference addressed the research Issues concerned with retarded Indivlduala 
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living in the faslly. This con£«race vm held in joint sponsorship vith ths 
MRKC at the University of North Carolina at Chapsl Rill in September. 
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PBOCRAM ACTIVmES 

Th« progr«m of the Buman Learning and Behavior Branch (HLB) supports basic 
resaarch and rasaardi training on bahavioral developotant from th« perinatal 
pariod to tha bogifiniBg of adultliood. The primary focus of the Branch is to 
detarwina hov tha intaraction of biological* payehological and 
aocioanvlronaantal factors raaulc in twraative bahavioral devalopaent and to 
identify thoaa factors vhich interfere with such developaent. The program is 
dividad into five major elamantai (1) Biological Bases of Behavioral 
DevelopMnt, (2) Learning and CogaAtlve Oevelopmt. (3) Social and Affective 
Development, (4) Comaicatit^Abilities; and (5) Behavioral Pediatrics. 

Proeeaaea and behaviors apecific to each stage of development are studied. i 
These include atudies of behavioral developaent in children bom at biological, 
riak for a variety of behsvioral disabilities: learning trobleas. delayed or 
impaired spMch and dyalaxia. 

Included in biological bases of behavioral developaent are studlies of 
brain/behavior relationships, the biochemical, physiological and hormonal bases 
of behavior, sensory w»tor processes, and comparative animal behavior. This 
progrra el«nt is divided into six topic areas: (a) Developsfimtal Behavior 
Genetics; (b) Developmental Behavioral Endocrinology; (c) Developmental 
Behavioral Neurobiology; (d) Sensory and Psychomotor Development; (e) and 
Comparative Animal Models of Behavioral Development. 



Learning and cognitive developront Includes research on basic learning 
mechanisms which are necessary for optimal behavioral development. In addition 
support is provided for studies of perception, cognition and merory. Uhlle the 
eiqfhasis has been on infakts, research applications are also encouraged for 
studies of children and adolescents. 

Research in social and affective development Is designed to gain an 
understanding of the basic bewloral, psychological and genetic mechanisms 
involved in normal social and rawtional development. Included are studies of 
temperaB»nt, the family as a context for social and ei«>tlonal development, 
prosoclal behavior, developront of self and body Image in adolescents, and the 
influence of endocrines on emotional development. Also covered under this 
rubric are experimental studies which employ comparative animal models of 
social and affective development. 



Communicative abilities supports research on the acquisition and development of 
speech, language, and reading ability in children. Included are studies of 
basic mechanisma, both physiological and behavioral, which underlie language 
and tAe learning of language by children. Special emphasis is given to 
research on the neural genetic and behavioral factors Involved in dyslexia. 
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TABLE 4 



KlCaP CRAKTS AMO OWITRACTS ACTIVE PORIMG jmig 1983 
mm LEAHNINQ AHD BHiAYIOR BRAWCT 



Funda (In thousmds) 



ProKran Cateftorv 


Tarn ^ 


Research Grants 


National 
Research 


Research 






Total 
Research 


Research 
Pnilects 


? 


rogran 


RCP 
Awardfl 


Service 
Awards 


Contracts 




No. 


Funda 


No. 


Funds 


No. 


Fimds 


«o. 


Ftmds 














Total 


148 


$14,961 


129 


$13,812 


116 


$9,800 


8 


$3,819 


> 


$194 


18 


$961 


I 


$187 


Developmental Behavioral Biology 


45 


3.518 


38 


3,365 


34 


2,978 


1 


274 


3 


1X3 


7 


193 






Hunan Learning, Cognition, 
Perception, ttesnry 


38 


3,724 


30 


2,972 


25 


1,760 


3 


1,131 


2 


81 


8 


752 






Social and Affective Oevelopnent 


19 


1,675 


19 


1,675 


19 


1.675 


















Human Coosaunicative Proceasea 


29 


«.279 


25 


4,036 


21 


1,622 


4 


2,414 






3 


56 


1 


187 


Behavioral Pediatrics 


17 


1,765 


17 


1,765 


17 


i,765 



















Note; The Minority Biomedical Support grant (S06) is included with the research projects. 
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Research in behavioral pediatrics focuses on applying principles of human 
learning to health and illness behaviors of children. In some cases adults 
significant in a child's envlronioent are studied to gain an understanding of 
which behavioral mechanisms are instrumental in promotion of health and in 
prevention of disease. The goals of this element are (1) To link the basic 
findings in behavioral development with clinical concerns associated with the 
practice of pediatric medicine, (2) to determine how children learn about 
health and react to illness, (3) to examine the developing behaviors which 
promote health and well-being across the age span, (4) to study how lifestyles 
develop which encourage risk taking, and (5) to examine how these factors 
contribute to the etiology and onset of disease and Impact upon the public 
health. 

FINANCIAL SUPPORT 

During the time covered by this report, funds for the five program elements 
amounted to $14.9 million. A total of 148 grants were supported. 
Approximately 80 percent of the grants (116) are regular research grants. The 
branch also supported 8 program projects and IB grants for training. These 
latter grants support individual and institutional pre and postdoctoral 
training for research on behavioral development. Funds for training amounted 
to $961 thousand. A full breakdown of financial support is provided in Table 
4. 

RESEARCH HIGHLIGHTS 

- - ' — ♦ 

BIOLOGICAL BASES OF BEHAVIORAL DEVELOPMENT 

A number of important findings have emerged during this past year in the fields 
of behavior genetics, developmental neurobiology and developmental behavioral 
endocrinology. 

Behavior Genetics 

Branch supported investigators using a chromosomal linkage approach have 
studied reading disability in nine families who had poor readers over three 
generations. As reported in Science , they found evidence in 8 of the 9 
families studied that the reading disability was linked to chromosome 15. 
While family members may share a "reading" gene located on chroiwjsome 15, the 
expression of their reading disability is very divergent. This divergence 
between a common biological basis and diverse phenotyplc expression of reading 
disability has led these and other Investigators to refine the behavioral 
measures of reading disability. When such measures are obtained, researchers 
should be able to more accurately specify the biological bases of reading 
difficulties. 

Work on the interaction of genes and environment continues in the context of a 
study of visually guided behavior in birds. Two color preference strains (red 
and blue) have been bred in Japanese quail. The quail show genetic 
differences in post-imprinting tests tc acquired color preferences. 
Preliminary data indicate that after the first four days of life, the "red" and 
"blue" strains show similar capacity to perceive color, code and store new 
elements of stimulus information. This work is a clear demonstration of 
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specific genetic Influences on early color preference and behaviors acquired 
through visual discrimination. 

Research supported by the Branch is also Investigating genetic influences on 
aggressive behavior in mice. Tiro selectively bred strains evidenced 
differential onset of aggression. The "high" aggression strain shoved the onset 
of male aggressive behavior at puberty. Kales of the "lov" aggressive strain 
exhibited aggression only during the post put^rty period. F^ules of the two 
strains did not segregate for aggression until after they passed through the 
age of reproductive fertility. The "low" aggression females » similar to the 
males of the strain p deronstrated a delayed onset of aggression. 

Developmental Neurobiology 

In one of the most basic studies supported by the Branch* a researcher is 
studying the neural basis of learning in OKillusks. The fl»9llusk» Hermlesenda> 
exhibits associative learning which involves the suppression of visually guided 
locomotor behavior. The aspect of behavior that can be conditioned Is Che 
amount of time that the animal spends in bright light. Results indicate that 
conditioned animals spend less time in bright light. This change from normal 
behavior can b^ predicted by knovlng the neural activity of light adapted 
B^photoreceptors folloiring conditioning. These findings provide iaqKirtant 
evidence of the way sensory neurons and motor neurons interact to generate 
learning in simple organisms. 

Brain sexual diiiwrphism continues to be investigated by Branch supported 
scientists. Tvo recent developments are worthy of mention. In a recently 
published article in Science magazine it was reported that male macaque flK>nke5rs 
have more dendritic material in the preoptic area of their brain than fc»ules 
of the saro species. This is the first report of sfex differences in fine 
structural organization of the primate brain. 

In a related development » researchers from the same laboratory studied sex 
differences in rodent brains. They found that the visual cortex differed 
between male and female rats « In layer III, pyramidal cells showed TOre 
plasticity in males than females. In layer IV of visual cortext the trend by 
gender continued but was less pronounced than in layer III. Mo differences 
were found between sexes in layer V* Such anatomical differences are quite 
interesting but await experiments to elucidate their functional significance. 

Developmental Behavioral Endocrinology 

A major finding by a Branch supported scientist documents maternal coordination 
of the fetal biological clock c2 rats. As reported in Science magazine * the 
results indicate the existence of an entralnable clrcadljia clock in the 
suprachiasmlc nuclei during fetal developTOnt. Additional evidence supports 
the view that the maternal circadlan system coordinates the phase of the fetal 
clock to environmental lighting conditions. 

Research on horronal bases of aggression in mice suggests independent androgen 
and estrogen sensitive aggression activating systems. Using gonadectomlzed 
males from three strains of mice exposed to natural or synthetic androgens and 
estrogens the investigator differentiated two systems. He found that the 
androgen sensitive system is apparently present in the three strains studied; 
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hovever* one Btraln (CD-I) is insensitive to the aggression proaioting 
properties of estrogen. 

The research reported above highlights the relevance of honiones in the 
development of inportant species specific behavior. ^ 

LEASNING AND COQIITIVE DEVELOPMENT 

This elenent of the Branch program focuses upon comparative anlxnal models of 
early learning, perception in infants, and cognitive development in children 
and adolescents* 

Early Learning in Animals 

Animal models are important, for they provide an approach to study learning 
TOchanisi^ under prospective, hi^ly controlled conditions. Kesults can 
suggest hypotheses concerning the underpinnings of human learning. 

Two Branch supported researchers are studying learning in utero . One scientist 
who is investigating imprinting in mallard ducklings has found that the embryo 
must experience the nomal variation of embryonic auditory stimulation if their 
auditory perceptual specificity is to be normal at the usual time after 
hatching. These results indicate the need for detailed information about 
sensory stimulation during development. Such information is necessary to 
interpret the results of early manipulation of environmental stimulation and 
critical period. 

Another Branch supported scientist is investigating learning in utero using an 
odor aversion procedure with neonatal rat pups. A solution of lithium chloride 
and apple Juice was injected into rat pups while they were still in utero. Ten 
days post-partum the rat pups traverse a runway for an opportunity to suckle 
from an anesthetized dam. When running speed stabilised, the odor pf apple 
Juice was introduced into the running task. Those pups which had been 
conditioned prenatally decreased rutming speed over trials. Some even failed to 
traverse the runway. The^Majlnlshed response to the odor of apple Juice 
demonstrates that in utero con2tt«ioning can occur with Just one pairing of an 
aversive stimulus TTithium) and a neutral stimulus (apple juice). 

Two other studies are invent igating very early learning in rat pups. One 
researcher found that excitation or activation is essential for early learning. 
Such activation may be dependent upon deprivation of specific forms of 
environmental stimulation. When rat pups are fed intragastrically from birth 
and the surrogate mother (a towel) is removed, the pups can no longer iMuth and 
nuzzle the towel. This form of sensory deprivation could change the 
reinforcing properties of oral stimuli as the rat pups develop. 

In another study in which twelve day old rat pupa were observed, the researcher 
noted the appearance of chin scraping and paw treading to the taste of quinine, 
strong saline, and citric acid. These observations suggest the maturation of 
an aversive response system. The responses which occurred to aversive tastes 
could be elicited by formerly neutral cues after pairing with citric acid. 
These results point to the high likelihood of being able to study conditioned 
responding at a time in development when the response system itself is 
undergoing ranld change. 



59 72 



Visual Perception In Infants. Children* and Adolescents 

A niisd>er of studies continue to assess the capacity of newborns and .infants for 
visual perception. Brmch supported researchers have found that binocular > 
.fixation can be observed in infants after bir^h and can beco^ a reliable 
response to moving tar^ta by tvo isonths of age. Another study has shown that 
binocular depth cues are functional by three montha of age. \ 

\ 

A Branch supported researcher reported on a coaparlson of 6 veek-old and 12 
week-old babies regarding their capacity for visual feature detection. Such - 
detection Is poor at 6 weeks but nearly as good as adults by^ weeks. By . 
contrast, neither 6 wefik-olda nor 12 veek'-olda show capacity for light 
adaptation aa effectively as adults do. 

Work focused upon the Infant's perception of objecta in the enviromoent reveala 
that 6 Bonth olds dcmmstrate a preference for the nutiber of objects in a 
visual array which correapcnda to the mmber of drum beats (2 or 3) that they 
heard. These results suggest that babies at this age have a rudlnentary 
concept of number. 

Branch supported scientists have been studying the infants* perception of 
emotion. They fam^ that 7 i»mth old Infants can resfKmd to the expressive 
characteristics of a face not just its structural aspects. One surprising 
reault, reported in Science magazine, is that 2 week olds are able to imitate 
facial expressions of adults. Researchers previously thought that such 
imitative learning appeared amch later in developront. 

In a study of perceptual abilities in adolescent girls, face encoding improvea 
markedly between the ages of 10-12 yeara but declines at age 14. By 16 years 
facial encoding by femalea surpasses the capacity seen at 12 years. For boys, 
face encoding improves steadily from 10-14 years, then worsens between the ages 
of 14-16. The capacity is considerably irorse for boys at 16 than girls of the 
same age. 

Cognitive Development 

One Branch supported resi^archer has studied the response by 6 and 8 year old 
children to ambiguous instructions. Six year olds exhibit less puzzlement over 
inconsistent Instructions. They may not even know that the instructions are 
ambiguous. Another project is focusing upon recognition mc^ry in 3 year olds. 
The research reatilts indicate that i^rmory is facilitated when tasks are 
completed during an interaction wit^the child's mother. However, the results 
do not hold for children who are 5 yrars old. 

The understanding of scientific concepts (numbers, time, proportionately, and 
living versus non-living) is being studied in subjects from childhood through 
adolescence. Young children appear to follow a series of discrete rules that 
ultimately lead to mastery of concepts. Four to five year olds for example, 
when given a sliqple addition problem such as 1 l, first try to retrieve 
(recall) the correct answer, it incorrect, they next try to generate a ^re 
elaborate representation of the problem, perhaps by putting up their flugers. 
The iiwre difficult the problemt the more likely they are to use such overt 
strategies as counting on their fingers. 
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SOCIAL AND AFPECTIVI DEVELOPifflNT X 

The Branch continues to support research on social and affective developaent. 
During the past year a nuober of studies have b^dp4\ of adolescence 

and the family. ^^^n^ \ 

Social Interaction In Children ^ j 

Two Branch supported scientists are studying the roots Vrprosoclal behavior in 
children. One grantee found that 18-30 month-old toddlers show spontaneous 
helping and such behaviors appear to be goal directed. A second study 
Involving 16-3i nonth old children shoved that peer inltatlon of social acts 
can foster successful social Interactions. Another grantee la Investigating 
correlations between the social interaction skills and cognltlve/sodal 
reasoning abilities In 2-5 year olds. . 



Adolescence 

The 1982 MICHD announcement on adolescence research has stimulated considerable 
interest in the scientific conmainity. The Branch now supports 15 studies on 
adolescent development. Three newly funded grants focus respectively upon; 
(1) The impact of menarche on psychological functioning; (2) The role of 
adolescent social networks in behavioral development; and (3) The network 
supports used by young adults during transition to eoployront, marriage and 
parenthood. 

Preliminary results from the first study suggest that the age of menarche of 
vhlte middle class girls is lower than expected on the basis of published 
norms. It is not yet clear whether the findings are related only to the sample 
being studied or are Indicative of a general trend. Results from the second 
study found differences in the social networks of adolescent boys and girls. 
Males felt closest to females, whereas females did not show a preference for 
gender along the dimension of closeness. Both males and females indicated that 
older persons and parents were the ones to whom they felt closest. The third 
study is concerned with networks used by young adults in their transition to 
adulthood. The findings, as expected, confirm the observation that educational 
attainment increases the likelihood of socioeconwiilc success. The data, when 
totally collected, should allow the construction of a causal model of the 
transition process. This model should help identify the Important variables 
necessary for successful transition and determine how the variables interact 
and respond to gender Influences. 

The Family 

The family continues tc be a major focus for studying the context in which 
human behavior develops. Branch supported research is investigating both 
intrafamllial and extrafamiUal processes. 

Two studies now underway are investigating the characteristics of family 
members and family interaction patterns prior to the birth of a child through 
Infancy. Preliminary results from one study show a significant, positive 
relationship between the degree to which a husband and wife interact and the 
degree to which the father and infant Interact. Results from the second 
project have demonstrated relationships between maternal confidence about 
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TOtberhood mai ago ttrMigth during pregnancy and children's IQ at age three. 
Those Bothers high on both maaures had children with the highest IQ. 

f tally ccmstallation variables (birth order ■ fanily size* and gender) are 
iB^ortant detetninants of behavioral developnent. In young children (33 
TOntha) aocial interacticm daj^ds on their birth position irlthln the fanily. 
Only children ware the wat aocially active* the oldest child next xaoat 
socially active • and the ymmgeat child the least active. 

Two Branch anpport^ adantiata have been Investigating fsonily constellation 
variablaa' in CM^ination. In one atudy* the researcher found that SES and 
miiM>rity atatua ware generally »>re ^[^rtant determinants of school 
achievim«t and -personality than birth order and faaiily sise. A second study 
of sibling end parent relationships found that gender and birth order are not 
good predictora of the quality of a relationship between faaily neabers (i.e., 
feelings of closeness* helpfulness* affection* nurturance or admiration)* 

Previoualy* the Branch liaa supported research on extraf^llal Influences such 
as race* etbnlcity» location (urban/rural)* and flK)blllty on social and 
cognitive development in children. Currently supported research is 
investigating how parents allocate resources to their children according to the 
children's abilitlea and constellation status. Another project is studying* in 
the context of a cross cultural approach, how conscience, guilt* end srarality 
develop in the fanily. 

COMMDNICATIVE ABILITIES 

.1 i't 

This aspect of the Branch program focuses upon biological g behavioral and 
psychological bases of speechg language* and reading developront. Work 
includes research utilising anisals and children to study the developii^nt of 
simple and coaqplex conmsnication behaviors, 

\ Comparative Animal Models 

In recent years attention has focused upon the developing brain of birds as a 
TOdel for the acquisition of ccnmmnication behaviors (species specific song)* 
The Branch supports both laboratory and field studies designed to elucidate 
biological and envlrona^ntal factors involved in song acquisitione One such 
study, which investigated territorial songs of sparrcws. found that male birds 
usually sing like the territory holders and not their fathers. This finding 
deiBonstrates that song learning is partially dependent upon environmental 
factors. 

Another research project is studying language acquisition in chimpanzees. The 
chimpaneeesp vho have been highly trained to use language symbols p werv 
initially required to reromber four types of food vhich were hidden 
simultaneously* Hext they had to request specific items. Chimpanzees 
correctly recalled the required inforwitlon on 66*^75% of the trials. This 
result indicates that apes are capable of recall in non-^spatial tasks » an 
ability necessary for language. The scientists conducting this animal language 
project have developed a meithod for presenting visual symbols differentially to 
the tvo hemispheres of the chimp«usees. This approach should allow questions 
to be formulated concerning language acquisition and brain laterality in apes. 
Because language capacity is left hemisphere dominant in man* this animal model 
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nay provide a algniflcant new opportunity for blobehavloral studies of language 
* acqulaltlon. 



Reaearch In Raadlng 

The Branch supports a number of studies designed to deteralne how children 
learn to read and to examine factors which Interfere with the acquisition of 
this capability. A number of l^iortant advances have Mien made on 
characterising and luasurlng reading deficits* 

One scientist found that children who have difficulty feeding have slower 
reaction times to visual stimuli ^*en compar^ to normal controls. Another 
researcher found that 3rd and 5th grade disabled readers have difficulty 
reading non content words (I.e., this, that, and the) compared to normal 
controls. A preliminary analysis of data from this same laboratory Indicates 
that evoked potentials to content and non content words are significantly 
different In dlaabled readers. 

♦ _ 
Disabled readers have been found to differ from controls In their use of 
perceptual units. A Branch supported scientist found that in contrast to able 
readers those with reading difficulties do not use letter clusters to analyse 
reading materials. When two or more letters are presented to disabled readers, 
they do not integrate the information on item structure, order, or position of 
the letters. In addition, reading disabled children arc slower to use 
- different cognitive processes when reding. One researcher fouiid that in 
simple pattern recognition of visual phonoaic transfer of itafortoation, disabled 
readers have fewer evoked responses from the right brain hemisphere than do 
normal controls. ThesJ data suggest that disabled readers may ^se different 
neurai processes than normal readers. 

A five year longitudinal^ tudy of dlaabled readers found that when verbal IQ 
differences are partlalled out, such disabled readers do not differ from normal 
controls on performance or full scale IQ. While both normals and disabled 
' readers show similar rates of improvement in reading abilities, the disabled 
shoi^ alwst no is^rovement in 83fmbol processing. 

Advances have been made in methods for more accurately and comprehensively 
B^asuring eye movements of children while they are reading. An Invest lgat:lon 
of the eye movements of disabled readers indicates that disabled readers have 
longer fixation durations, shorter saccades, and a higher percent of regressive 
eye movements. In a reading aloud condition, phonologically Impaired disabled 
readers had a high frequency of regressive eye movements. In a silent reading 
condition these regressions decreased. This finding may have important 
implications for testing and teaching^ Isabled readers. A recently iwfrded 
grant will focus upon the development df eye movement patterns In children 
(1st, 3rd 4 5th grade) as they learn t<f read. This work should provide 
developmental standards and provide the necesaary information for early 
detection of reading disability. / 

BraAVIORAL PEDIATRICS 

Behavioral pediatrics is the newest element of the Branch program. During this 
past year a number of Interesting findings of relevance to pediatricians have 
e^rged. 
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Health Behavior 

In the area of health priNN»tion for exas^le Branch supported Investigators have 
been studying how to teach concepts of safety and nutrition to children 2-4 
years of age and to their parents. The results to date indicate that children 
in the experioental group initiated and practiced health and safety behaviors 
more often t.han the controls. They were B»re likely to practice these 
behaviors spent anmntsly. i 

f 

I 

Of Interest is the way that children and parents cosply with TOdlcal reglnens 
prescribed by pediatricians* One NIOT) grantee,4f coiBparlng the mother's use 
of non-prescription drugs and hone rosedles for her child's Illnesses and her 
own health beliefs and attitudes with the pediatric clinic records on the 
child's health and medical prescriptions. Preliminary findings indicate that 
income and educational level largely determine the kind' of medical measures 
used by mothers. The nwdier of over-the-counteriMidlcations that others keep 
on hand Increases with SES level, from an average of 4.73 in the clinic serving 
lower-income families to an average of 8.96 in the clinic of a movB prosperous 
conamnlty. 

Illness Behavior 

Currently, the Branch supports two studies of chronic Illness In children and 
its Impact on the family. One is assessing the psychological adJustiNtnt of the 
family members and disabled children (6-18 years) (e.g., cystic fibrosis, 
cerebral palsy, myelodysplasia) with siblings of the afflicted children and 
those from randomly-selected families In the same community. Findings indicate 
that children with cystic fibrosis are not at an Increased risk for 
psychopathology. However, children in the other diagnostic groups show a 
substantial increase in cognitive deficit and social isolation. Also, siblings 
of disabled children evidence an increase in aggression and anxiety compared to 
controls. The second study is evaluating methods to develop effective 
psychological counseling for parents and diabetic children. The outcome 
measures used to assess success are both behavioral (self-report TOasures) and 
biological (hemoglobin Al.). 

Risk Taking 

Under this heading are groupcNl studies designed to further our understanding of 
behaviors which are harsful to healtht such as use of cigarettes, overeating, 
and accldent-pronenesse This category also includes studies of the development 
of children 1>om to vomen who smoked or Ingested hani|£ul substances during 
their pregnancy. 

Two Important topics under study are the role of personal and social influences 
upon the onset of smoking In teenagers, and the Impact of maternal smoking on 
the biobehavloral develoins^nt of the fetus and child « 

At a recent national meeting. Branch staff organised a symposium ^Becoming A 
Cigarette Smoker: The Acquisition Process In Youth." Institute supported 
scientists have pioneered the development and use of biological markers (saliva 
thiocyanate, carbon monoxide, and plasma, cotlnlne) to assess sroking status. 
More recently, the research focus Is upon new o^thods for quantitatively 
assessing response topography (puff frequency, puff duration, and puff volume). 
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Such oeasurea will allow researchers to better estimate nicotine exposure 
levels In children who suioke. Findings of interest, which emerged from the 
symposium, Indicated that Junior high students* measures of intention to smoke 
were the best predictor of smoking one year later. Further, adolescents who 
are" at risk to begin moking grossly overestimate the actual prevalence of 
sncAfrlng among adults and teenagers. 

Blobehavloral research related to smoking during pregnancy Is receiving 
Increased attention from the Institute. In a forthcoming article In the 
Journal of the American Medical Association , a Branch supported researcher 
presents findings on a prospective clinical study involving 935 pregnant 
smokers who were randomly assigned to treatment (a smoking cessation program) 
and to a control group. Results Indicate that cessation of smoking as 1ft te as 
the eighth month of pregnancy reduces fetal growth retardation. At birth, the 
treatment group Infants showed a statistically significant Increase in birth 
weight and body length over that of thy. control group. This finding was 
unrelated to gestational age. 

Another important study supported by the Branch is following 17,000 British 
children bom to smoking and non-«w>klng mothers. At the five year follo^p, 
children bom to mothers who smoked during pregnancy still exhibited 
significant differences from controls in head circumference and height. Also, 
after controlling for social and behavioral characteristics of mothers studied, 
a dose-dependent relationship was found among children of smokers regarding 
their comportment. They were more hyperactive, antisocial and exhibited 
Increased enuresis. This latter result was limited to children of mothers who 
smoked more than 15 cigarettes per day during pregnancy. 

Neonatal Behavior 

Grouped in this category are basic research findings which have Implications 
for clinical practice of pediatrics. Three studies are now under way 
investigating neonatal pain, measurement of hearing in one-day old babies, and 
development of motor behavior. 

The measurement of pain in neonates was assessed by observing behavior and 
adrenocortical response in male babies who were circumslzed. Non-nutritlvc 
sucking on a pacifier soothed babies (they cried 35% less than controls). / 
However, the soothed babies' adrenocortical resppnse to tissue damage was n^t 
altered by access to the pacifier. The study is important because it has ^ 
Implications for procedures routinely practiced without anesthetics In the i 

mcv. I 

A Branch supported researcher has found that the glabella (eye blink) reflex 
can be augmented by presenting an auditory stimulus concurrently with a tap to 
the head. The reflex can be inhibited by presenting an auditory stimulus 200 
ms prior to the tap. By using tones at different intensities and frequencies 
to cither augment or inhibit the reflex, the scientist has been able to test 
the hearing of sleeping babies in the neonatal nursery. He accomplishes this 
by measuring the baby's eyeblink response to combinations of tones and taps to 
the head. His findings have important implications for developing early 
screening tests for hearing deficits. 
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Another Branch supported seleatiat is investigating the noraal aiotor 
development of babies 2 veeks - 20 weeks of age using kinematic and QIC 
Beaaures of spontaneous Bu»vesent. The results to date challenge the 
traditional viev that liab noveiuinta by very yonuig .infants are random and 
disorganised. The rcsedrcher found flexor dominance in vmmamtit; synergiaa of 
hip, knee» and ankle Joints; and non-random tosporal durations of the Boveaant 
phases of the kick. As' infants nature they increasingly demonstrate 
"liberation" of one joint (usually the hip) from the synergy of motittn among 
hip, knee* and ankle. The extension oovcmsnt bccoaes more a result of phasic I 
activation and less s passive pheau»Mnon. The results ate ln^ortant for they 
can provide a baseline against^ which to measure delayed motor development. 



STAFF ^VCTIVITIES 



The mJB Br Mich sponsored three conferences at the end of FT 83. These verei 
(A) Developmental Behavioral Pharmacology (August 21-14, 1983); (B) 
Children's Health Behavior Pediatrics (September 11-14» 1983); and (C) 
Genetics and Learning (September 20-23, 1983). 

Members of the HLB staff have been actively involved in organising scientific 
symposium and publishing papers and monographs related to the Branch's 
scientific program. Dr. David Gray co-author^ a paper with Dr. Sumner Yaffe 
entitled: Prenatal Drugs and Learning, Disabilities . It was preaented at the 
Association for Children w^th Learning Disabilities International efeetingr in 
Washington, D.C. in February 1983. 

Dr. Josephine Arasteh organised and chaired a symposium entitled, Becomimg a 
Cigarette Smoker; The Acquisition Process in Youth at the annual meeting of 
the American Psychological Association in Anaheim, California in August 1983. 

Dr. Phyllis Berman present'>d-« paper entitled: Children's Kurturance to 
Younger Children; Age Sex and Situation at the Society for Research in Child 
Developa»nt meeting in Detroit, Michigan, April 1983* She also organised a 
symposium on Sex Role Research and Its Contribution to Th^ries of Development . 
It was presented at a TOeting of the International Society for the Study of 
Behavioral Development, Ibinich, Germany, August 1983. 

Dr. Norman Krasnegor organised and chaired a sympositmi on Behayioral Pediatrlce 



at the annual meeting of the Society for Itehavloral Medicine, Baltimore, 
Maryland , March 1983. He organised and chaired a syi^slum on Compliance 
Behavior to Medical Regimes in Children at the Annual meeting of the Aswrican 
Psychological in Anaheim, California in August 1983. Dr. Kr'ssnegor is 
co-editing a book with Dr. Gilbert Gottlieb, University of North Carolina, 
Greensboro, on the Measurement of Audition and Vision During the First Year of 
Life . The sinograph vhich is to be published by Ablex Publishing Corporation 
will be available in the spring of 1984* 

Three new staff have been added to the Branch: Mrs. Etta Kidwell, Branch 
Secretary; Ms. Arlette Williams, Clerk-Typist; and Mr. Gary Carter, Program 
Assistant to Dr. Gray. 
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